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Mr. B. 

New York Journal of Commerce, Sept. 2d, 1839. ' 

Philadelphia Public Ledger of several dates. 

Litchfield Enquireri Sept. 12, 1839. Accoiint of JV^teors on 
the lOih of August. 

Hartloi d Daily Courant of Aug. 29, 1839, with a Table of the 
Time of Flowering of various Plants in Indiana. 

Iowa Territorial Gazette of Aug. 17, 1839. 

Le Courier des Etats-Unis Semdi 21 Septembre, 1839. 
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Art. I. — -4 letter to Prof. Faniday^ on certain Theoretical Opin- 
ions ; by R. Habe, M D., Professor of ClieiQistry id the Uni- 
versity of Pennsylvania.* 

Dear Sir, — I have been indebted to your kindness for sevticil 
panipljlt'ts comprising your resean lu j in elecuicily, which 1 have 
perused with the greatest degree ut interest. 

You must* be too well aware of the height at which you 
stand, in the estimation of men of science^ to doubt that I enter* 
tain with diffidence, any opinion in opposition to yours. I may 
say of you as in a former instance of Berzelius, that you oecuf>y 
an elevation inaccessililo to uiijuslifiable ciuicism. Under these 
circiunstances, I hojio ilial I may, iVoin you, experience the can- 
dor aud kindness whicli were displayed by the great Swedish 
* cbemisi in his reply to my strictures on his nomenclature. 

I am unable to reconcile the language which you hold in para- 
graph 1615, with the fundamental position taken in 1155. A;^ rue- 
ably to the hitter, you beheve ordinary induction to be the action 
of conli^uous particles, con&ibling of a species of |x>lanty, instead 



• To the Editors of the American Journai of Science and wirt*,— Gk.itlemek : I 
avail myself oT tbn mediufo of yoar Journal lo addrM lo the celebrated Faradaj^ 
aJ«tter ott ihe tubject ofMrtaio liypocbelioal ioftraioM wJiidi he hat made 
fr^m hit late iogenioua exparimental refeaichaa. R. H. 
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tancesJ^ Agreeably to the former, you conceive that ''assuming 
that a perfect vacuum was to intervene in the course of the line 
of inductive action, it does not follow from this theory that the 
]ine of particles on opposite sides of such a vacuum would not act 

upon each other." Again, supposing " it [)ossihle for a positively 
clecti ified partirlt! to be in the centre of a vacunm au uich in di- 
ameter, nothing in my present view forbids that the particle 
should act at a distance of half an inch on all the particles forming 
the disk of the inner superficies of the bounding sphere." 

Laying these quotations before you for reconsideration, I beg 
leave to inqtiire how a positively excited particle, situated as above 
described, can react "inducincally" with any particles in the snper- 
ficips ot' the snrroinidiii? sphere, if this species of reaction recpiire 
that the panicles between which it takes place be contiguous. 
Moreover if induction be not '^au action either of particles or 
masses at senst6/e distances," how can a particle situated as above 
described, *^act at the distance of half an ifich on aU UteparHdes 
forming' the disk of the inner superficies of the hounding sphere ?** 
Wiiat is a sensible distance, if half an inch is not? 

How can the force ilms exercised obey tfie well known law 
of the squares of the distances," if as you state (1375) the rare- 
faction of the air does not alter the intensity of the inductive ao 
tion ? In proportion as the air is rarefied, do not its particles be- 
come more remote ? 

Can the ponderable particles of a gas be deemed contiguous in 
the true sense of this word, under any circumstances? And it 
may be well here to observe, that admitting induction to arise from 
an affection of intervening ponderable atoms, it is diliicult to con- 
ceive that the intensity of this afiection will be inversely as their 
number as alleged by you. No such laW holds good in the com- 
munication of beat. The air In contact with a surface at a con- 
stant elevation of temperature, such for instance as mt^ht be 
SLij)[K^rted by boiling water, would not become hotter by being 
rarefied, and consequetuly could not })ccome more efficacious iu 
the conduction of heat from the heated surface to a colder one in 
its vicinity. 

As soon as I commenced the perusal of your researches on this 
subject, it occurred to me that the passage of electricity through 
a vacuum, or a highly rarefied medium, as demonstrated by vari- 
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ous experiments, and especially those of Davy, was inconsistent 
with the idea that pondemble matter could be a necessary agent in 
the process of electrical induction. I theiefove Inferred that your 
efibrts would be primarily directed to a le-exaixuaatioa of that 

question. 

If induction, in acting throtigh a vacuum, be propagated in 
right lines, may not the curvihnear direction which it pursues, 
when passing' through ^^dialectrics," be aaciibed to themodifymg 
influence which they esert? 

If, as you concede, electrified particles on opposite sides of a 
▼acoum can act upon each other, wherefore is the received theory 
of the rjiodc la wliich the excited surface of a Leyderi jar induces 
in the oj»jx>i5ite surAice, a contrary state, objectionable? 

As the theory which you have proposed, gives great importance 
to the idea of polarity, I regret that you have not defined the 
meaning which you attach to this word. As you designate that 
to which you refer, as a ''species of polarity," it is presumable 
that you have conceived of several kinds Tiuth which ponderable 
atoms may be endowed. I find it diiiicult to conci^ive of any 
kind which may be capable of as many degrees of inttMisity as the 
known phenomena of electricity require ; especialiy according 
to your opinion that the only difference between the fluid evolved 
by galvanic apparatus and that evolved by friction, is due to op- 
posite extremes in quantity and intensiiy ; the intensity of elec- 
trical excitement producible by the one, being almost infinitely 
greater than that which can be produced by the other. What 
state of the poles can constitute quantity — what other state inten- 
sity, the same matter being capable of either electricity, as is well 
known to be the fact ? Would it not be well to consider how, 
consistently with any conceivable polarization, and without the 
assistance of some imponderable matter, any gr^t difference of 
intensity in inductive power, can be created? 

When by friction the suiface is iX)larized so that particles are 
brought into a stale of constraint from which they endeavor to 
return to their natural state, if nothing be superadded to them, it 
must be supposed that they have poles capable of existing in two 
different positions. In one of these positions, dissimilar poles co- 
inciding, are neutralized; while in the other position, they are 
more remote, and consec^uently capable of acting upon other mat- 
ter. 
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But I am unable to imagiae any change which can admit of 
gradations of intensity, inareamng with lemotaness. I cannot 
figure to ro3r8elf any reaction which increase of distance would 

not lessen. Much less can I conceive that such extremes of in- 
tensity can bo tliiis created, as those of which you consider the 
existence as dc mo usi rated. It may be suggested that the change 
of polarity produced ia particles by electrical inductions, may 
arise from the forced approximation of reciprocally repellent poles, 
so that the intensity of the inductive force, and of their effort to 
return to their previous situation, may be susceptible of the gra- 
dation w hich your electrical doctrines reiiuire. But could the 
exiftleiiee of such a n^pollent force 1)0 consistent the mutual . 
cohesion which apf^ears almost universally to be a property of pon- 
derable particles ? i am aware that, agreeably to the ingenious hy-* 
pothesis of Mossotti, repulsion is an inherent property of the parti- 
cles which we call ponderable ; but then he assumes the existence 
of an imponderable llnid to account for cohesion ; and for the 
necessity of such a iUnd to account fijr indiiction it is my ultimate 
object to cornend. I would suggest that it can hardly be expe- 
dient to ascribe the phenomena of electricity to the polarization 
of ponderable particles, unlesi it can be shown that if admitted, 
it would be competent to produce all the known varieties of elec- 
tric excitement, whether as to its naiuie or energy. 

If 1 conijiiehend your theory, the opposite electrical state in- 
duced on one side of a coated pane, when the other is directly 
electrified, arises from an afiectioo of the intervening vitreous 
particles, by which a certain polar state caused 6n one side of 
the pane, induces an op|x)site state on the other side. Each vit- 
reous particle having its poles severally in opposite states, they 
are arranged as mai,Mielized iron filings m lines : so that alicrnatply 
ojiposite poles are presented in such a manner that all of one kind 
are exposed at one surface, and all of tlie other kind at the other 
surface. Agreeably to this or any other imaginable view of the 
subject, I cannot avoid considering it inevitable that each particle 
must have at least two poles. It seems to me that the idea of 
polarity rexfuires that there shall be in any body possessing it, 
two op|)osite |>oles. Hence you correctly allege that agreeably 
to your views it is impossible to chaise a portion of matter with 
one electric force without the othen (See par. 1177.) But if all 
this be true, how can there be a positively excited particle?'* 
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(See par. 1616.) Must not every particle be excited negatively, if 
it be excited positiveiy i Must it not ha^e a negative, as well as 
a positive pole ? 

I cannot agree with you in the idea that consistently with the 
theory which ascribes the |)henoiiieiia of electricity to one Hiiid, 
there can ever be an isolated existence either of the positive or 
negative state. Agreeably to this theory, any excited space, 
whether minus or pluS} must have an adjoining space relatively 
in a different slate. Between the phenomena of positive and 
negative excitement there will be no other distinction than that 
arising from the direction in which the fluid will endeavor to 
move. If liie excited space be positive, it must strive to tlow 
outward ; if negative, it will strive to How inward. When snffi- 
cieotly inteuso, the direction will be shown by the greater length 
of the spark, when pasang from a small ball to a large one. It is 
always longer when the small ball is positive, and the lai^e one 
negative, than when their poisitions are reversed.* 

But for any current it is no less necessary that the pressure 
should be on one side comparatively mmusj Uiati liiat on the 
other side, it should be comparatively plus; and this state of the 
forces must exist whether the current originates from a hiatus 
before, or from pressure behind. One current cannot differ essen* 
tiaily from another, however they may be produced. 

In paragraph 1330, I have been struck with the following 
query, "What then is to separate the principle of these extremes, 
perfect ronductioti and perfect insuhmi iii, from each other; since 
the moment we leave the smallest decree of perfociion at either 
extremity, we involve the element of perfection at the opposite 
ends Might not this query be made with as much reason in 
the case of motion and rest, between the extremes of which there 
IS an infinity of gradations? If we are not to confonnd motion 
with rest, because in proporuoii as the former is retarded, it differs 
less from the latter; wherefore should we confonnd insulation 
with conductioo, because in proportion as the oue is less elhcientj 
it becomes less remote from the other? 

In any case of the intermixture of opposite qualities, may it 
not be said in the language which you employ "the moment we 

* 8ec inv Essay on the causes of the diversity in Uie kngih of tbe spmrks, erro- 
neouttly di-^tiDgiiitlied M pontire snd oesative, in vol. r, American Phtloiophical 
Transacttoni. 
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leave the element of perfection at one extremity, we involve the 
element of perfection at the opposite." Might it not be said of 
light and darkness, or of opaqueness and translucency ; in which 
case to resort to yoiir language again, it might be added "espe 
cially as we have not in nature, a case of perfection at one ex* 
tremity or the other." But if there be not in nature, any two 
bodies of which one ix)ssesses the property of perfectly resisting 
the passage of electricity, while the other is etidowed with the 
faculty of permitting its passage without any resistance ; docs this 
affect the propriety of considering the qualities of insulation and 
conduction in the abstract, as perfectly distinct, and inferring that 
so far as matter may be endowed with the one property, it must 
be wanting in the other? 

Have you ever known electricity to |)ass through a pane of 
sound glass? My knowledge and experience create an inijjres- 
sioQ that a coated pane is never discharged through the glass un- 
less it be cracked or perforated. That the pioperty by which 
glass resists the passage of electricity, can be confounded with 
that which enables a metallic wire to permit of its transfer, agree- 
ably to Wheatstone's experiments, with a velocity greater than 
that of the solar rays, is to my mind inconceivable. 

You infer that the residual charge of a battery arises from the 
partial penetration of the glass by the opposite excitements. But 
if glass be penetrable by electricity, why does it not pass through 
it withont a fracture or perforation ? 

According to your doctrine, induction consists 'Mn a forced state 
of polarization in contiguous rows of the pai tK les of the glass'' 
(1300) ; and since this is propagated Uom one side to the other, 
it must of course exist equally at all depths. Yet the (mrtial 
penetration suggested by you, supposes a collateral affection of 
the same kind, extending only to a limited depth. Is this con- 
sistent ? Is it not more reasonable to suppose that the air in the 
▼icinity of the coating gradually relinquishes to it a portion of 
free electricity, conveyed into it by what you call convertion."* 
The coating being equally in contact with the air and glass, it 
appears to me more easy to conceive that the air might be pene- 
trated by the excitement, than the ^hss. 

In paragEuph 1300, 1 observe the following statement : When 
a Leyden Jar is charged, the parHcles of the glass are forced 
into this polarized and constrained eondiHtm by the electricity of 
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the charing apparatus. Discharge is the return of the partu 
des to their naiureU state^ from their state of tension^ whenever 
the two electrie forces are allowed to be disposed of m sotne other 
direciion*" As yoo have not previonsly mentioned any partica- 
lar direction in which the forces are exercised during the preva- 
lence of this constrained condition, T am at a loss as to what 
meaning lam to attach to the words "some other direction." 
The word some^ would lead to the idea that there was au uncer- 
tainty respecting the direction in which the forces might be dis- 
posed of; whereas it appears to me that the only direction in 
which they can operate, must be the opposite of that by which 
they have been induced. 

The electrified jku tides can only return to their natural stale" 
by retracing the path by which they departed from it. I would 
suggest that for the words to be disposed of in some other di" 
recOon^*^ it would be better to substitute the foUowingi to <oin- 
pensate each other by an adequate eommunieaiion.*^ 

Agreeably to the explanation of the phenomenon of coated 
electrics afforded in the paragraph above quoted ( 1300), by what 
process can it be conceived that the opposite |x larization of the 
surfaces can be neutralized by conduction through a melaihc 
wire ? If I understand your hypothesis correctly, the process by 
which the polarization of one of the vitreous surfaces in a pane 
produces an opposite polarization in the other, is precisely the 
same as that by which the electricity applied to one end of the 
wire extends itself to the other end. 

I cannot conceive how two processes severaHy producing re- 
sults so diametrically opposite as insulation and conduction, can 
be the same. By the former, a derangement of the electric 
equilibrium may be permanently sostained, while by the otheri 
all derangement is countmcted with a rapidity almost infinite. 
Bat if the opposite charges are dependent upon a polarity indu- 
ced in contiguous atoms of the glass, which endures so long as 
no communication ensues bet worn the surfaces ; by what con- 
ceivable process can a perfect conductor cause a discharge to 
take place, with a velocity at least as great as that of the solar 
light ? Is.it conceivable that all the lines of " contra-induction" 
or depolarization can concentrate themselves upon the wire from 
each surface so as to produce therein an intensity of polarization 
proportioned to the conceuUaliuu j and that the opposite luices 



Digitized by Google 



8 



A letter to Prof, Faraday • 



resulting from the polarizatiou are thus reciprocally cotnjxinsa- 
ted ? 1 must coiiieiis, such a concentration of such forces or 
states, is to me difficult to reconcile with the conceptioa that it is 
at all to be ascribed to the action of torn of oonHgwma ptm- 
derable parHeks* 

Does not yoar hypothesis leqaire that the metdlic particles, at 
opiM)j>ite ends of the wire, shall in the first instance be subjected 
to the same i)C)larization as the excited particles of the gias^ ; and 
that the opposite polarizations, transmitted to some intervening 
point, should thus be mutually destroyed, the one by the other I 
But if discharge involves a return 'to the same state in vitreous 
particles, the same must be true in those of the metallic wire. 
Wherefore then are these dissipated, whuii the discharge is sulii- 
ciently powerful ? Tlieir dissipation nuist take place either 
while they are in the state of being polarized, or ia that of re- 
turning to theur natuial state. But if it happen when in the first 
mentioned state, the conductor must be destroyed before the 
opposite polarization upon the surfaces can be neutralized by its 
intervention. But if not dissipated in the act of being polarized, 
is it reasonable to suppose that the meiallie particles can be 
sundered by returning to their natural state of depolarization? 

Supposing that ordinary electrical induction could be satisfiu^ 
torily ascribed to the reaction of ponderable particles, it cannot, it 
seems to me, be pretended that magnetic and electro-magnetic 
induction is referable to this species of reaction. It will be 
admitted that the Faradian currents do not for their productiou 
require intervennig ponderable atoms. 

From a note subjoined to page 37 of your pamphlet, it appeals 
that on the question of the existence of one or more impQnde^ 
able fluids as the cause of electrical phenomena, it has not been 
your intention to decide.^' I should be much gratified if any of 
the strictures in which I have been so bold as to indulge, should 
contribute to influence your ultimate dLcii»jon. 

It appears to me that there has been an undue disposition to 
burden the matter, usually legaided as such, with more duties 
than it can perform. Although it is only with the properties of 
matter that we have a direct acquaintance, and the ezistenoe of 
matter rests upon a theoretic inference that since we })erceivc 
properties, there must be material particles to which those prop- 
erties belong ; yet there is no convictaon which the mass of man- 
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kind entertain with more firmness than that of the existence of 
matter iii that ponderable form, in which it is instinctively recog- 
nized by people of common sense. Not perceiving that thiscou- 
▼ictioB eao only be supported as a Iheoretic deduction from our 
perception of the properties ; there is a leluctanee to admit the 
exiscenoe of other matter, which has not in its favor the same 
instinctive conception, althongh theoretically similar reasoning 
would ly. But if one kind of matter be adnnaed to exist 
because we perceive properties, liie existence of whicfi cannot 
be otherwise exjpiaioed, are we not warranted, if we notice more 
properties than can reasonably be assigned to one kind of mat- 
ter, to assume the existence of another kind of matter ? 

Independently of the consklerations which have heretofore led 
some philosophers to suppose that we are surrounded by an 
ocean of electric matter, which by its reduiulancy or deficiency 
is capable of prod nc rug the ])he!inmeiia of mechanical flertrjrirv, 
it has appeared to me incoDceivabic that the phenomeua of gal* 
▼anism and electro -magnetism, latterly brought iatoTiew, can be 
satisiactotily explained withottt supposing the agency of an inter- 
Fening imponderable medium by whose subeervfency the indue* 
tive influence of currents or magnets is propagated. If in that 
wonderlnl reciprocal reaction between masses and particles, to 
which 1 have alluded, the [polarization of condensed or accumu- 
lated portions of intervening impoadeiabie matter, can be brought 
in as a link to connect the otherwise imperfect chain of causes ; it 
would appear to me a most important instrument in lifting the 
curtain which at present hides from our intellectual Tision, this 
highly important mechanism of nature. 

liaiiiig devised so many ingenious experiments tending to 
show that the received ideas of electrical induction are inadequate 
to explain the phenomena without supposing a modifying iuiiu- 
enoe in intenrening ponderable matter, should there prove to be 
cases in which the results cannot be satisfactorily explained by 
ascribing them to ponderable particles, I hope that you may be 
induced to review the whole ground, in order to determine 
whether the part tu be assigned to contiguous jionderable ])arii- 
cles, be not secondary to that performed by the imponderable 
principles by which they are surrounded. 

But if galvanic phenomena be due to ponderable matter, evi- 
dently that matter must be in a state of combination. To 

Vol. ixiTtu, No. 1<— Oct^Hoe, 1830^ 9 
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what other cause than an intense affinity between it and the 
metallic particles with which it is associated, can its confinement 
be ascribed consistently with your estimate of the enormoos 

quantity which exists in metals ? If " a grain of water, or a grain 
of zinc, contain as much of the electric fluid as would siij)j ly 
eiglit imudred thousand charges of a battery contamiiig a coated 
surface of fifteen hundred square inches,'' how intense must be 
the attraction by which this matter is confined ? In such cases 
may not the material cause of electricity be considered as latent 
agreeably to the suggestion of CErsted, the founder of electro- 
magnetism. It is in corabinaiHtii with ni;irter, and only capable 
of producifig the ap|)ro])riatR otlrcts ot' vultaic cuiients wht;i] m 
act of trausier from combination with one atom to another j this 
transfer being at once an effect and a cause of cfaemieai decompo- 
sition, as you have demonstrated. 

If polarization in any form^ can be conceived to admit of the 
requisite gradations of intensity, which the phenomena seem to 
demand ; would it not he more reasonable to supf ose thni it ope- 
rates by means of an nnponderable fluid existing throughout all 
space, however devoid of other matter ? May not an electric cur- 
rent, so called, be a progressive polarization of rows of the electric 
particles, the polarity being produced at one end and destroyed at 
the other incessantly, as I understood you to suggest in the case 
of contiguous |X)iiderable atoms. 

When the electric particles within dilierent wires are polarized 
in the same tangential direction, the opposite poles being in prox- 
imity, there will be attraction. When the currents of polariza- 
tion move oppositely, similar poles coinciding, there will be 
repulsion. The phenomena require that the magnetized or polar* 
ized particles should be ariaiiLn^d as tangents to the cucimirerence, 
not as radii to the axis. .Moreover, the prosrressive movement 
must be propagated in spiral Uues in order to accoimt for rotary 
influence. 

Between a wire which is the mean of a galvanic discharge and 
another not making a part of a circuit, the electric matter which 

intervenes may, by undergoiiic; a |>olarization, become the medium 
of pro(bicing a progressive ix)larization in the second wire moving 
in a direction opposite to that in the inducing wire ; or in other 
words an electrical current of the species called Facadian may be 
generated* 
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By^ progressive polarization in a wire, may not stationary polar- 
ization, or magnetism be created ; and reciprocally by magnetic 
polarity may not progressive polarization be excited ? 

Might not the difficulty, above suggested, of the incompetency 
of any imaginable ])olarization to produce all ilie varieties of elec- 
trical excitement which facts require for explanation, be sur* 
mounted by supposing intensity to result Drom an accumulation 
of free electric polarized particles, and quantity from a still greater 
accumulation of such particles, polarized in a latent state or in 
chemical combination ? 

There are it would seem many indications in favor of the idea 
that electric excitement may be due to a forced polarity, but in 
endeavoring to define the state thus designated, or to explain by 
means of it the diversities of electrical charges, currents and ef- 
fects, I have always felt the incompetency of any hypothesis 
which I could imagine. How are we to explain the insensibility 
of a gold leaf electroscope, to a galvanized wire, or the indiffer- 
ence of a magnetic needle to the mo^L intensely electiilied sui- 
figu^es? 

Possibly the t'ranklmian hypothesis may be combined with that 
above suggested, so that an electrical current may be constituted 
of an impondemble fluid in a state of polarization, the two elec- 
tricities being the consequence of the position of the poles, or 
their presentation. Positive electricity may be the result of an 
accuuiulation of electric jarticles, presenting poles of one kmd; 
negative, from a like accumulation of the same matter with a 
presentation of the opposite poles, inducing of course an oppo- 
site polnrity. The condensation of the electric matter, within 
ponderable matter, may vary in obedience to a property analogous 
to that which determines the capacity for heat, and the differ* 
ent influence of dielectrics upon the process of electrical induc- 
tion may arise from this source of variation. 

A\ uh the highest esteem, I am yours truly, 

Robert Hark. 
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Art. IL—Afu^sfsU of Sea Water aa it eriste in the EngUek ' 
Channel near Brighton ; by G. Schwbitseb, M. D.* 

Being unaware of the existenoe of a correct analysis of aea- 

water as it exists in tlic Bniibh Channel, particularly with reler- 
ence to the quantity of iodine and bromine it contains, I have 
undertaken at the request of several Irieads to analyze it. It is - 
not my intention to enter into the miaatUe of the process em- 
ployed, particularly as I hare on a former occasion, in a small 
pamphlet entitled An Analysis of the Congress Spring of Sara- 
toga in America," published in March, 1838, given a detailed 
account of the mode I adopt in analysing mineral waters. The 
chief object 1 have in view in the present communication is, to 
explain the method I have employed in ascertaining the propor- : 
tion of iodine and bromine contained in a given quantity of sea- 
water. But before I enter upon the subject, it may not be out of 
place to show how far tests act upon Iodine when in connexion 
with an aikaii, and lu a solution also conlanuug bromides and 
chlorides. 

From experiment I have ascertained that a minute quantity of 
iodine in distilled water, equal to no more than 1,500,000th part 
of the whole, will be distinctly indicated when mixed with 
starch, dilute sulphuric acid, and chlorine. 

For the production of such delicate reaction, I add to every 
600 grains of fluid one drop of diluted biilphiiric acid, a small 
quantity of paste of potato starch, and two drops of a weak so- 
lution of chlorine, consisting of one part of a saturated sol ut ion 
diluted with 20 to 25 times its Tolume of distilled water. The 
solution gives no indication of the presence of iodine in the fluid 
until a sufficient time has been allowed for the sepewation of the 
starch, when a decided ))ink hue will be visible on the surface of 
the precipitate if iodine be present. It has been supposed that 
the subsiitutiou of pink for blue in the iodide of starch produced, 
arises from the presence of bromine ; but this I have ascertained 
is not correct, as it depends entirely on the minute quantity of 
the precipitate acted upon by free chlorine or bromine. The fol- 
lowing experniient will prove this fact. In order to ascertain the 

'From the Lond. aud £d. Pfail. Mag. for July, 1839; communicated by the 
Aythor. 
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delicacy of electrolytic tests of iodine, a current of electricity 
piodiiced by voltaie induction waa passed through a auitable 
glass tube, filled with 300 grains of distilled water containing 
TT7!oir7(th part of its weight of iodide of potassium and a small 

quantity of starch, but no action was observed until a few drops 
of nitric acid were addud, which assisting the electric current, 
develojicd, alicr a few brisk revolutions of the coils of the mag- 
net, the blue color of the iodide of starch. Even a current of 
electricity from a single constant galvanic battery passed through 
the same glass tube, in which the proportion of iodide of potas* 
slum was only one millionth part of the weight of the water, 
indicated the presence of iodine by a pure blue speck of iodide 
of starch at the anode or nej?ative extremity of the electric cir- 
cuit. When iodide of potassium diluted in the same manner 
was properly treated with starch, sulphuric acid, aud chlorine, 
the blue iodide of starch likewise became Yiaibie, but the small- 
est additional proportion of chlorine occasioned a pinkish sedi* 
menu The presence of chlorides and bromides, however, does 
not interfere with the action of the electric current upon traces 
of iodine : for a solutinn of salts containing, in 600 grains of 
water, iUU grains of ciiloiidc ol budiuia, 10 grains of bromide 
of sodium, and the &ve hundred thousandth part of iodide of 
potassium, gave a deposit of iodide of starch of a dark pinkish 
color. A coneentiated solution of bromide of sodium, contain- 
ing the millionth part of iodide of potassium, also gave by the 
action of the electric current a slightly pinkisli deposit. 

It is always necessni y. when we wish to detect by means of 
r hloniie minute quaniiiies of a!i iodide, to employ the chlorine in 
a very diluted state, as when in excess it forms a soluble chloride 
of iodine which will not act on starch. 

The sulphates and chlorides piesent in salt waters do not in- 
terfere with the delicacy of the starch test ; on the contrary a 
concentrated solution of the chlorides will show the presence of 
one millionth pari oi ludtde of potassium more distinctly tUau au 
equal volume of distilled water. This apjxjars to arise from the 
iodide being a little soluble in pure water. I thought at first that 
a trace of an iodide might be contained in the common chloride 
of sodium, and thus cause a deeper tinge of blue color ; but by 
employing a chloride of sodium prepared from pore hydrochloric 
acid and pure soda, I fouiid the same degree of increased reaction. 
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The iodide of starch will likewise keep unchanged mnch longer 
in a solution of chlorides exposed to light and air than in pure 
water. 

The broiiiides when present in large quantity mterfere witb 
tTie delicate reaction upon traces of iodine, but when the (Quan- 
tity of iodine is not too small the reaction is very distiact, as a 
small proportion of free bromine will, like chlorine, decompose 
the iodide, and produce the characteristic reaction. 

After these experiments I tested fresh sea-water for iodine in 
the manner before described, but did not obtain the slightest in- 
* dication of it. I now added one millionth part of the it tli lo of 
potassium, and the color produced by the test did not diiter la 
the slightest degree from a solution of chlorides of the same spe- 
cific gravity as sea-water, treated in the same manner, and from 
this I immediately inferred, that iodine, if present in sea-water, 
must be so in very minute quantity. 

I took 73 pounds troy of sea-water, and boiled u uh a quan- 
tity of caustic )Mjt:ish. sufllcicnt to precipitate the alkaline earth, 
and after ii It ration evaporated the fluid to four ouuces. On test- 
ing a small quantity of this concentrated water, no iodine was to 
be detected, and it was found on adding a minute quantity of an 
iodide that the presence of bromides in comparatively large quan- 
tity interfered with the test. But although liiese results appear- 
ed to negative the presence of iodine, 1 felt convinced it must 
exist in sea-water, being present in so many sea plants and 
animals. 

Sarphate, in his ^ CmnmeniaHo de lodw^^^ 1835, Leiden (a 
treatise which received the prize), states thai he could detect no 

iodine in the sea-water neai the Dutch coast. Professor Charles 
Daiibeny likewise mentions, in his "Memoir on the occurrence 
of iodine and bromine in certain mineral waters of Soutii Brit- 
ain, May, 1838," that he could not detect iodine in the residuum 
of sea-water taken from the finglish Channel near Oowes, after 
having reduced ten gallons to less than half an ounce. 

To proceed with my experiment, 1 freed three ounces as much 
as possible from the chlorides by crystallization, having first care- 
fully neutralized the sulution with hydrochloric acid. Tiic re- 
siduum was then evaporated to dryness, ignited, and treated with 
anhydrous alcohol. The alcoholic fluid was afterwards evapo- 
rated, and the dry residue dissolved in a few drams of water, 
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when the beibre-menUoaed test readily indicated a slight traoe 
of iodine. 

With respect to the quantity of iodine in sea-water, it is evi- 
dently very minute, 174 pounds troy not containing one grain. 
This is remarkable when we consider the comparatively large 
quantity of iodine and bromine present in sea plants and animals, 
hence we must conclude that these principles are conceiitruted 
by vital nrtion. 

Brotnuic, when present in duids, is easily detected by chlorine, 
which produces a yellow color. If present in very minute quan- 
tity the fluid must flrst be concentrated. But when iodine is 
present we cannot apply this test, as bfonudes and iodides are 
both decomposed by it ; and we cannot separate them, even by 
means of ether, as iodine is soluble in ihal nieustruum, and also 
jMjssesses greater colorin^z proy)ertics than bromine. From these 
causes this test is useless when loduie is present, and is only cer- 
tain when we are previously assured of the absence of that sub- 
stance. 

The following process for the separation of iodine, chlorine, 
and bromine in fluids containing these substances in very small 

quantities has given oic satisfactory results, ns I had aiiticipated 
by previous experiment. The fluid while l)oihng was mixed 
with a sufficient proportion of caustic [X)tash ; my object in this 
was to decompose the earthy salts, and at the same time prevent 
the iodine and bromine from being dissipated by heat. The fil- 
tered fluid was then evaporated to dxyneae and ignited, and the 
resolting mass, after having been dissolved, concentrated, and 
neutralized with hydrocliloric acid, was carefully mixed, drop 
by drop, witli an aminoniacal solution of chloride of silver pre- 
pared by mixing one part of a saturated sokition of recently pre- 
cipitated chloride of silver in ammonia with one of liquid am- 
monia (sp. giav. 0*d35) and two parts of water. If to a concen- 
trated solution of chloride of sodium containing one thirtieth 
part of a bromide, we add a few drops of this ammoniacal solu- 
tion of chloride of silver, the solution will remain clear ; hut if 
the most minute particle of an iodide be present, it will be ren- 
dered turbid. 

To the fluid under examination I added gradually, drop by 
drop, the solution of ammoniacal chloride of silver, leaving time 
between each successtTe addition for the precipitate of iodide of 
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silver to subside. It is well when bromides arel* present to keep 
the vessel closed during the process, otherwise it is of no unpor- 
tance. The iodide of silver ooilected upon a small filter was 
first washed with a little diluted ammooia, and afterwards with 
a few drops of diluted hydrochlorie acid to dissolye any earthy 
substance which the precipitate might coataiUi and ultimately 
with pure Wtiter. 

The filter with the precipitate was dried and ignited. This 
experiment, repeatedly performed, yielded the most satisfactory 
results. It requires time, but this is more than balanced by its 
accuracy. Thus, for instance, I obtained by the analysts of the 
Congress spring of Saratoga, horn 100,000 grs. of the water, 
0-12164 gr. of iodide of silver, rcprcsentiug iu iUUO grs. of die 
mineral water, O-OUUG? gr. of ioilinc. 

The aiumoniacal iluid, separated iiom tlie iodide of silver, was 
carefully evaporated to expel the ammonia, whereby a small pre- 
cipitate was obtained) consisting of bromide of silver, which was 
added to that subsequently obtained. This precipitate was foim- 
ed by the solution of the chloride of silver, more of which was 
added iliuu was required for the se})aration of the iodine. That 
this minute precipitate consisted of bromide of silver, was 
proved by heating it in a test tube with concentrated sulphuric 
acid, whereby it became of a delicate yellow color; whereas 
chloride of silver would have remained while, and iodide of ailr 
ver would have obtained a Ivown color by parting with its 

A small fxntion of the fluid may now be examined for bro- 
mine, and, when present, the following process may be adopted, 
which is the same I employed for the separation of bromine in 
sea-water and brine-springs, where the quantity of chlorides is 
oomparatiyely very large. The concentrated solution freed from 
the iodine was introduced into a glass ball, having at its lower 
end a glass tube, and at its upper an aperture closed by a glass 
stopper. A concentrated aqueous solution of chlorine was added 
as long as any sensible yellowness was caused by its addition. 
The fluid was then agitated with pure ether ; and after this had 
collected on the surface, carr3ring with it the bromine and chlo- 
rine, the water was allowed to flow oflf through the tube below, 
and by careful manipulation the ether could then be freed from 
the water, which was again treated with ether, lest any bromine 
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^uld^still remain in it. The ether was diiectl7 introduced into 
a glasB boUie, containiog a adlation of caustic potash fuily soffir 
eient to discolor the ether, when after evaporation and ignition it 
was dissolved in water, and carefully neutralized with hydro- 
chloric acid. The concentrated solution was mixed with a few 
drops of an amnioniacal solution of chloride of silver prepared 
ihns : one part of a concentrated solution of chloride of silver in 
ammonia, mixed with one part of ammonia and one part of wa- 
ter. A few drops of this mixture produced no turbidnefls in a 
s<^utioa of chloride of sodium, but indicated a very minute quan- 
tity of bromine. When no further turbidness was produced by 
an additional drop of this ammoniacal solution of the chloride of 
silver, the liuid under treatment, which was kept m an o\yen ves- 
sel; was heated in a sand-bath until the ainmuiiia was almost 
evaporated. A few drops of the test were again added, until it 
no longer pioduced turbidness, when the glass vessel was again 
placed in a sand-bath, until the fluid, after having been heated, 
gave no further indication of biomine ; it was then tested again 
with chlorine. When the proportion of the chlorides to the bro- 
mides is not too large, scarcely a faint yellowness will be produ- 
ced; if, however, it is, the bromine must again be separated by 
chlorine and ether, and the before-mentioned process repeated, 
when the last traces of bromine will be separated as bromide of 
silver, which is to be treated like the iodide of silver before tt 
is weighed. In thia manner I have been able to detect the 
smallest proportion of an iodide and bromide when accompanied 
by a great quantity of chlundes, and liave also been enabled to 
separate them and to ascertain their respective quantities. Should 
the quantity of iodine be much larger than that of bromine, it 
would be requisite to evaporate a httle of the ammonia ; and al- 
though the addition of the ammoniacal solution of chloride of 
silver, employed as a test for iodine, no longer pioduces turbid- 
ness, it is still necessary to add anottier drop of the precipitating 
lluid, ni order to ensure the separation of every trace of iodine. 
This is (he more important, as the iodide of silver is not entirely 
insoluble in ammoma ; and although the quantity dissolved miglit 
be exceedingly minute, still this repetition is necessary in an ac- 
eurato analysis. The same precaution must be observed in the 
separation of bromine, as biomide of silver is to some extent 
soluble in ammonia, for it is obvious, that by the addition of the 

Vol. xxsviii, No. 1.— Oct.-Dec. 1839. 3 
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ammoniacal precipitant for every portion ot bromide of sodium 
or potassium, an eqmvalent of bromide of silver and chloride of 
sodium or potassium will be formed, and the correapODding quan- 
tity of ammonia, which kept the chloride of silver in solution, 
will be free and act upon the bromide of silver; but by observ- 
ing the before-mentioned precaution, every error of that kind 
will be avoided. Should a fluid contain iodides and bromides 
without chlorides, and not in too small a proportion, a very good 
method of ascertaining their respective quantities is to precipi- 
tate them at once with nitrate of silver, and to heat the dry pre- 
cipitate in an atmos[)here of bromine. I have found, when iodide 
of bilvei Jii melted in an atmosphere of bromine, it is entirely 
changed into a bromide ; and from the difierence of the weight 
bet>yeen the mixture of icxlide and bromide of silver, and that of 
the whole bromide of silver, the respective quantities of iodine 
and bromine may be ascertained. Thus the quantity of iodine 
(or bromine) stands in proportion to the difierence of the weight, 
as the atomic weight of iodine (or bromine) is to the difference 
of their atomic weights. Hence it would only be required for 
the quantity of iodine to multiply the given ditierence of the 
weight by 2.B27, and for that of bromine to multiply it by 1.627. 
Professor H. Rose, of Berlin, applies a similar method for the sep- 
aration of iodine from chlorine.— (PoggendorfTs Ann. 1834, N(k 
37, pp. 583, 584) 

I may appear to have dwelt long upon this subject, but the im- 
portance into whicli brine-spriiiLjs iiave arisen on account of their 
powerful components, iodine and bromine, has induced me to ex- 
amine the matter closely, as it may be of consequence to the med- 
ical profession to know the exact quantity of these valuable sub- 
stances. 

I have briefly to add, that the quantity of chlorine in sea-water 
was asccrt;iiii(;d by means of nitrate ol" silver, dednctinsr from it 
that })roporiion of bromine which had been found according to 
the foregoing method. The quantity of sulphuric acid was 
found by chloride of barium, the water having previously been 
mixed with a little nitric acid. Another portion of the water was 
mixed with chloride of barium without the addition of an acid, 
when the diderence of the weight between this and the former 
precij)itate L^ave the amount of carbonate of barytes, from winch 
the proportionate quantity of carbonic acid gas was computed ; 
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its quantity was likewise ascertained after the distribution of the 
adds amongst the bases, when the snrplns of the lime or of one 

of uther bases must have been Linited to carbonic acid. The 
quantity obtained by analysis was a iiLLle less than tlie last, ow- 
ing to the carbonate of barytes not being entirely insoluble in 
water daring liziriation. Lime was separated by oxalate of am- 
monia, the water baying been previously mixed with a proper 
quantity of chloride of ammonium. After the separation of lime, 
magnesia was precipitated by tlic addition of ammonia and phos- 
phate of aiiiiiKniia. 

The precipitate wlxs washed with water containing 10 per cent, 
of ammonia, whereby the solution of the precipitate was preven« 
ted. After the sea<-water had been freed from the earthy chlo- 
rides and sulphates by hydrate of barytes and carbonate of am- 
monia, it was evaporated to dryness, and the residue heated to 
redness, and weighed. The alkaline chlorides were dissolved in 
water mixed with perchloride of platnium, and evaporated to dry- 
ness. The residue digested with spirits of wine containing 00 
per cent, alcohol, left potassio-chloride of platinum, which was 
dried, weighed, and computed as chloride of potassium. The 
snrplns of the total amount of the alkaline chlorides will give the 
precise quantity of tlie chloride of sodinui. 

The equivalent numbers have been computed accordius^ to ihe 
tables which H. Rose hiis allixed to his Handbuch der Analy- 
Utchen Chendej ZweUer Band, 

I subjoin by way of comparison an analysis of the Mediterra- 
nean by Lauiens. (Journal de Pharmade^ xxi, 93.) 



filet>wilor of tlie Britiih Chaonel. Of iho Meditoiraoatii. 

Gnins. Gndnt* 

Water, - - . - - 964-74372 - - - 959-26 

Chloride of sodium, - - 27-05948 - - - 27-22 

——of potassium, - 0 7G552 - - - 001 

of magnesium, - 3*66658 - - - 6 14 

Bromide of magnesiumi - 0 02920 

Sulphate of magnesia, - 2-29578 - - - 7 02 

of lime, - - 1-40662 - - - 0 15 

Carbonate of lime,' - - 0-03301 [ ^^Z, } 0-20 
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When these analyses are compoied, it will be found that the 
Channel water contains 9 times as much lime as the Meditena- 
nean, hat this can he aoooimted for, as the water flows over a hed 
of chalk. The Meditenanean again has twice as much magnesia 

and sulphuric acid. 

We also llnd that the EngUsh Channel contains in 1000 grains 
water, 35*25628 grains of anhydrous ingredients j which amount 
corresponds very nearly to 35 grains, or 35*1 grains, ohtained from 
BeveFai experiments, when 1000 grains were evapomted in a pla- 
tina crucible, mixed with a little chloride of ammonium, to pie* 
vent as much as possible the decomposition of fh» earthly chlo- 
rides, and the residue carefully ignited, in order to vokuilize the 
chloride of animoiauia, where, however, a dissipation of hydro- 
chloric acid had taken place. 

Scmietimes 1 found faint traces of oxide of iron, when the con- 
centmted water was mixed with sulphocyannret of potasdum, 
particularly after boisterous weather ; I found the same in respect 
to organic matter. The sea-water taken on a fair and calm day, 
when very transparent, did not yield the slightest indication of 
extractive matter when evaporated and iguiied. A small quan- 
tity of free carbonic acid gas has been likewise found ; and abo 
extremely minute traces of chloride of ammonium were detected, 
when about 5 pounds of searwater were evapoiated in a watep* 
bath to nearly half an ounce, which, mixed with caustic soda, 
produced fumes clube to a glai>s> rod wetted wiili iiydrochlonc 
acid. 

Sea- water has been likewise examined for silica, alumina, stron- 
tia, manganese, phosidioric acid, and nitric acid, none of which 
could he detected. 

The searwater used for the occasion was taken on the 3d of 

June, from the snrface, six miles from the shore, at high water. 
The weather was fair, the sea calm and extremely transparent. Its 
specific weight was at 60° Fahr. 1 0274. Another portion ob- 
tained by a proper apparatus from the very bottom of the sea, 10 
fath<»n8 deep, was of the same specific gmvity, and likewise thai 
taken almost close to the shore. In the month of July, after a 
previous lainy day, the sea-water taken four miles from the shore, 
had at 60° Fahr. a specific gravity of 1*0274 ; at a distance of 2 
miles, 10271 J and close to the shore, l'U26S. It was examined 
several times in August, the weather being fair and warm, when 
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the specific gravity amounted to 1*0274. This appeared to be 
tlie greatest weight. 

When weighed in 1:1 ir weather in December, it was almost 
1*0271; after rain I found it to be 1*0267. These variations 
will of course dei>end entirely on the state of the weather. If the 
atmoBphere be blight, and no heavy rain has lately fisdlen, the 
water will have, even close to the shore, the same specific weight 
as out at sea, bat after rain it is obvious that the sea-water close 
to the shore will be most diluted. It is therefore indispensable 
that the sea-water for examination should be taken at a distance 
of several miles, that its spcciiic weight should be ascertained, 
and that the analysis ahonld be perforcaed from one and the 
same dip. 

I cannot conclnde this paper without drawing the attention of 
medical men to the importance which the brine-springs on the 

Continent have lately acquired, as, for instance, the springs near 
Kissingcn, the Adelhcids-quelle. near Heilbroun, and above all, 
the springiB of Xreugnach, which have been found highly bene- 
ficial in scrofulous diseaees when internally administered, their 
action beii^ dependent entirely on the chlorides, iodides, and bro- 
mides they contain. Searwater would afford sunilar advantages 
for bathing, and when evaporated to dryness, the residue might 
be kept iu earthen vessels, and thus be conveyed to any distance ; 
and as its constituents are very soluble, sea-water in peifection 
might be procured at any place. The evaporation of sea-water 
should be performed with care, and the ingredients kept by chem- 
istBL One great advantage would accroe from this method, viz., 
that sea-water could be had of any degree of concentration which 
i\u: practitioner might deem necessary. At the baiiib of Kreug- 
uach, for example, extraordinary effects have been produced 
when from 40 to 70 quarts of the mother liquor were added to 
the natural salt*water of that i^prmg, and this mixture used for 
bathing. 

GinuD Spa, Brighton, June, 1830* ' 
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Aet. in. — On the Hah cr Fringe wMek surrounds all Bodies; 

by Mrs. Mary Griffith, of New York. (Communicated for 
this Journal.) 

1. It is well known, that around and adhering to all surfaces 
there is a hah of demi-transparent light, seen only, however, when 
the object for experiment is in a certain position with regard to 
the eye and the light which falls on it This halo is not de* 
pendent on any peculiarity of color or material, for it encompasses 
every objoct in natiire, whether it belong to the animal, vegeta- 
ble, or niinoral kingdom ; whether it ho si|uare or round, black or 
white, opat^ue or transparent, solid or iiuid. 

2. If a small or large glass globe, either solid or filled with a 
fluid, be held near the eye, this halo will be seen on the circum- 
ference, and will always follow the curvature of the glass which- 
ever way it may be turned. 

3. Within this luilu, at iiiegular nitervals, arc ccilaiii faintly 
marked linos, some of which are of a dark gray and others of a 
whiter shade than the main color of the halo itself. These lines 
are always of the same density and color, but not always at the 
same distance apart. 

4. Whatever is the size, shape, color or opacity of the object, 
provided it be close to the eye, and that the other eye is shut, the 
diameter is always the same. But while looking at it, if the 
closed eye opens suddenly, the diauictcr will contract, its illumi- 
nation will be brighter, and it will expand again as soon as the dis- 
engaged eye closes. Epinus discovered the same peculiarity in 
the diameter of a pin-hole. 

5. This halo, therefore, is attached to all surfaces, and from its 
uniformity and constant presence it may be fairly injferred, that it 
belongs to the constitution of surfaces. It is not dependent either 
on the refraction or inflection of light, (which is supposed to pro- 
ceed fruoi the surface on which it rests,) but light is refracted 
through and across this halo, and also by transparent media when 
it passes through them. When the halo rests on an opaque sub- 
stance, whether the surface be polished or not, all the rays of light 
which are to convey impressions of this opacity radiate from the 
halo alone. It is sui generis, and is independent of the quality or 
property of the body to wliich it adheres, and although it is only 
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the agent through which Hght is effectiFOi yet it possesses a pro- 
perty which light has not, for it covers the surfaces of blaclc 
colored bodies, whersas light is decomposed by them. It differs 
likewise from the magnetic and electric fluid, for with the same 

properly of adhesiveness which they possess, it is visihle and is not 
couHiicd to a peculiar set of objects. 

6. Light renders ihis halo |)erceptible, according to the same 
laws which allows us to perceive ail other external objects \ and 
we are not to infer that when it is not visible it does not exist 

7. This gauzy, misty nebula, when it encompasses lenses or 
small apertures, has hitherto becon designated by the name of frin- 
ges. The phenomena of the interference of light and of the po- 
lanzatiou of light, arise from liit peculiar properties which this 
halo possesses. 

8. Apparently it is only perceptible on the ed^e of those bodies 
which are close to the eye ineaqieriment, but in reality it surrounds 
and covers every part of the surface. If a card be held edgewise, 
close to the eye, the halo, with its lines, will be found to occupy 
the whole extent of plane surface. It is as diaphanous, and as 
permeable to light when it exteadii over the whole surface, il 
is on a round or sharp edge. 

9. The lines withm this halo are not the result of any refrac- 
tive or inflective process of light between the eyelashes or among 
the humors of the eye. That the eyelashes do not in any way 
contribute to their formation can be satbfactorily proved, for on 
looking at the halo on the edge of a bright object, if we draw 
u^ilIl, with our finger, the upper or lower lid, the shadow of the 
eyelashes will be seen to move regularly across the lines without 
producing the least disturbance or alteraliou in their position. 
That they do not proceed from the difference in the refractive 
powers of the humor can also be proved, for they ore seen whea 
the halo is represented through a lens and is thrown on a screen. 
But there is still another proof that the different densities of the 
humors do not produce them. If we hold a steel needle or any 
bright object horizontally and close tlie eyelids so as only to ad- 
mit a small cone of light, and then suddenly open them, we shall 
still perceive the lines within the halo, although the tiuid which 
lubricates the conjunctiva, by the contraction of the lids, has ac- 
cumulated in a ridge. We shall see the lines likewise very dis- 
tinctly, although the aqueous humor is very perceptible and in 
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coDstaut motioa. That the cotuunctival liuid is pushed together 
80 as to form a ridge, can be proved by lookiiig at the clear alqr, 
or a candle, through a small pin-hole in a card. On cloeing the 
lids slowly and then suddenly opening them, this ridge w^l be 
seen on the enlarged diameter of the pin-hole. 

10. 1 have stated in^ section 4th, that the halo is always of the 
same density and diameter at a certain point of view, and that on 
opening the closed eye it will suddenly contract, and that the 
light diverging from it, will be much brighter. This contraclioii 
and expansion is not confined to those halos which adhere to 
edges, or to a plane surface, for all narrow edits, all small circular 
holes, contract and expand under i>imilar circumstances. 

11. Light falls on the halo precisely as it does on a bright 
brass ball. It is well known that if we breathe on the bail and 
pass the hand over it horizontally^ the light from a self-luminoiu 
body will fall on it vertically, if the hand is passed over it ve^ 
ticaOy, the light will foil horisontally. This phenomenon does 
not arise from the presence of moisture, for the same thing occurs 
wliether we breathe on the b^dl or not, although then not so per- 
ceptible. There are always inequalities even on the smoothest sur- 
face on which light would glance, but the peculiar feature of a 
beam of light is more clearly defined when the hand is paased 
over a moist sur&ce; the ridges are then formed move distinctly. 

12. The cause of the formation of the ridges must be very 
obvious ; tiie hand in ^Kissing acroi>s the ball, catiiiot come in con- 
tact with every part of iho surface : a number of elevatioiis or 
ridges therefore will arise parallel to the motion of the hand, and 
it is across these ridges, at right angles, that light falls. 

13. But on account of the sphericity of the ball, the beam of 
light will be of very narrow diameter, as it can only glance over 
a very circumscribed area, which area, however, ib liie prominent 
point of the ball. 

14. The halo accompanies every one of the ridges following 
these elevations and depressions, it is always parallel to every 
plane or curved surface and edge, and the lines intersect each 
other at every angular pouit and around every curve or sphere : 
without mterfering. 

15. Tf it be a jjlanc surface on which we breathe, auil the I 
hand it> pasised over it vertically, tlie hi^^ht will glance across tiie \ 
whole mass of ridges in a horizoatai direction. A contrary acp I 
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tion will cause the beam of light to strike the mass of ridges 
veifically. 

16. Therefore, if the object have a plane surface, the vertical 
lilies within the halu will occupy the whole extent of vortical 
8nrr;irc : I speak now of a stjuare of glass, or any other object 
with a plane surface and standing in an erect position ; the 
horizontal lines will occupy the whole of the horizontal surface 
and thus cross each other at right angles at every corner. 

17. Consequently, if the plane surface of any object lies hori* 
zontally and the rays of light fall on it voriically, both tlie hori- 
zontal and vertical lines will be illiiniinated uiid the center of the 
platie will be the focus of illumination, the diameter of which 
will be greater than if the surface were spherical. But though 
the space of luminous contact will be of larger diameter than if 
the lays fell on a curve or sphere, yet the concentration will be 
less dense, and of eonrse less powerful. 

18. On a globular surface the action of the halo is the same, 
only that, from the sphericity of the globe, the lines can never 
cross at right angles. 

19. Taking into consideration all the peculiarities and anoma- 
lies which these hales exhibit, it must lead to the conclusion, that 
laysof light which issue from a polished opake or transparent 
surface, are not immediately reflected from that surface, hut from 
(he halo itspif. It was tlie opinion of tn iny excellent j hiloso- 
plnTs that li^ht was lu i reflected from the surface of a body, but 
that it acted at a distance," there being several (ihenomeua in- 
cident to light which could not be accounted for on any other 
hypothesis. They never detected the agency of this nebula or 
halo^ nor will the men of science at the present day be the first 
to investigate the proofs of the existence of so powerful an Sf ent. 

20. J observed that the lines of tlie halo intersect each other; 
the interstices between their mtf [sections arc foci whence re- 
tiected rays issue. Rays of light diverge from these interstitial 
foci in ah directions, so that let us stand in what position we may, 
with regard to the object on which the halo rests, a pencil of rays 
always converges to the axis of our own eye. 

21. This halo, therefore, is the medium through which light 
acts, lioth near and at a distance. 

22. Btsides being the true rellecting medium, it has the prop- 
erty of acting on another halo in a specific maaner, either when 
near or at a distance. 
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23. Tt ael8 upon the surface of another h^o — more perceptible 
wheD they are near together — in consequence of a aingnlar and 
wonderful property which it possesses. li is knHeiUar in the 

direction of its paralleHsm with the ed^fc of the body on whi^ it 
r(sts ! If wo turn a piece of u,\d&s, steel, or pasteboard, edgewise, 
we shall find tliat the lines of the halo are parallel to this edge, as 
edge 11 may be called, for it i)reseiils no more extent of surface 
than if it were an edge of only a line in diameter. If we turn 
the edge so as to let it lie horizontally, still the line will be par- 
allel to the edge, and the intersticcfs will preserve their lenticular 
property — the halo, therefore, on every edge is always lenticular 
iu the direction of its lines. 

24. If we hold a card in each hand, one near the eye and the 
other at a little distance from it, and then mov^c them in a ho- 
rizontal direction, so near as to shut out the light between Vaem^ 
the halo on the one card will appear to swell out to meet the other. 
. 2/>. On a superficial view of this phenomenon we might be led 
to adopt the explanation given of it by Mr. Melville. In the En- 
cyclopedia Perthcnsis of 1816, page 112, fig. 9, plate 257, lie has 
given his theory, with a diagram. When we become convinced 
of tlie fact, that the interstices between the lines of every halo are 
constituted like lenses — being lenticular according to the parallel- 
ism of the lines with the ec^e or surfiice of the body on which il 
rests-^we shall no longer be at a loss for the true th^ry of the 
swelling out of the edges of bodies to meet one another. 

26. What I nu an by lenticnlarity according to the parallelism 
of the halo with the ed^es of bodies, is this: — If the shadow of 
an object near the eye, is thrown on an object a few inches dis- 
tant from it, and we move either of them to the right or left, the 
shadow of the one nearest to the eye will rest on the other and 
move in a direction contrary to the one wc give it. 

27. Therefore, if a pin is held near the eye, and another is at a 
little disinnce from it, the shadow of the former will be |)lairdy 
seen on the halo ol" the latter, movina: contrarily to the motion we 
give them, iiereit wilt be observed that the lines iu both halos, 
and of course the pins themselves, are parallel, and in consequence 
of this parallelism the shadow, though it has one lenticular move- 
ment — which is a reverse movement — is seen in an erect posittoo. 
But I must observe here that this applies only to the body, or 
shaft of the pin, as the head, for reasons hereafter to be ex^>laiued, 
does not cast its shadow on tiie oblong lens oi a halo. 
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5S8. This elongated lens does not, like a round 000, give an in- 
Torted image of the pin ; it only reverses the movements. If a slit 

is cut in a card wiili a sharp knife, and we look through it at a 
candle oral the clear sky, it will be perceived thai tin halo is 
present there also, and that its lines are parallel with tiic sht. Un 
moving a pin between the eye and the slit, the shadow of the pin 
irili be seen on it, but its movement will be the teveise of the 
true one. In this experiment, as in the preceding one, the shadow 
of the body of the pin is erect, and there is no representation of 
the head. 

29. This contrary motion of object and shadow — this lenticn- 
larity — does not belong exclusively to the overlappuig of halos 
and to narrow slits, for I have ascertained beyond a doubt, that 
this nebula or halo, which exists on the edges of all bodies, pos- 
sesses this singular power likewise. Even on the edges of our 
fingers, and between the fingers, as may be ascertained by holding 
up our hand before a candle, and moving a pin between the eye 
and the finger, the halo there seen is an elongated lens, possessing 
one lenticular movement. 

30. But there is a great dillerence between the halos attached 
to the edges and surfiattes of bodies, and those belonging to small 
draUar apertiues. The circularity, by making the rays of light 
from ail the loci of the interstices of the halo converge to one focus, 
and thence radiate, reverses both the image and the movements. 
This circular opening — a pin-hole for instance — is then a true 
lens, with anterior and posterior convex surfaces, the convexity 
of which gives the halo its lenticular or magnifying power. 

31. In whatever manner the lines of this lenticular halo are 
produced — whether owing to refraction, reflexion, or whether it 
be muUipHeaikm ofoutHne — the fact is certain that they do exist, 
and that the halo in which they are seen is a true lens. Turn a 
glass f?lobe which way we will, this halo is always parallel to 
the edge of the surface, and yet the globe has no criq-e, nor in 
fact, is there an edge to any round body, such as a pin or a pen- 
cil, sharp as it appears when close to the eye. 

32. The halo is of a certain depth, and always retains its diam- 
eter and character, for the Hnes are forever parallel and the inter* 
slices lenticular. Although we are certain from every variety of 
careful experiment, that the lines cross each other in every direc- 
tion, yet alter the manner oi rays of light, only those lines are vis* 
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ible that foUpw the edge or surface of the body on which the halo 
rests. Such is the nature of this extraoidinary power, that no 
confusion arises from this crossing of the Une», fat as I have fre- 

qiiciiily observed, only those are seen which are parallel to the 
edge whetlu i the object ou which they rest is in a vertical or 
horizoiilai position, 

33. It is not the external surface alone on which the halo rests ; 
all the inner and outer circumferences of flat bodies, and of all 
round Of irregularly shaped apertures, are edged and lined by this 
diaphanous, lenticular halo. There is no opening so small, nor 
any so large, that is not edged with it; but its pecniiar cliaracier 
as a perfect lens, is to be found only when the aperture is of a 
certain diameter. Its own diameter being limited, it becomes ne- 
cessary tliat the aperture shall be of such a size as to allow the 
halo to fill it up completely, which it could not do if the aperture 
were too large. 

34. The rays that proceed from this halo, when it lines an 
aperture, converge to a lucu^ nearer or farllier from tins aperture 
accordnig to its size, and according to its distance from the eye. 
It is from this focus that an image of the sun— as it is called — ^is 
seen, which image is either thrown on the floor from the hole in 
the window shutter of a dark room, or on the ground under trees. 
The same spot of bniflii lii^lu is projected on the wall iunn the 
slats of a w indow blind, at sun-rise, or sun-set — that is, if the 
slats are near together, or if there be a crack in one of them. 
When the points of contact of these slats or cracks, are close to 
cue another, the interstices between the points become lenses, and 
from these focal points the small dense circles of light are seen. 
In cutinig a slit in a card, if we press the kiiifeon it unequally — 
making u feebler incision every half inch— on looking through 
the slit we stiall perceive that it is composed of circular halos, in- 
stead of a long line of misty light, as is always the case when the 
pressure of the knife is equal, and the slit is of the same diameter 
throughout 

35. It has frequently been asked, why the circular spots of li jlit 
inider trees have that perfect regularity of outline, when the o|>eii- 
ing between the leaves are generally angular. 1 have already 
said that they are not the representatives of the apertures, but of 
the condensation of light at each focal point. It is the divergent 
rays from this focus that throw the shadows of lenses, such as are 
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seen under the trees, and soch as appear on a screen or wall, in a 
dark room, when lha light comes from a small hole in the shutter. 

36. We often see under trees, openings of large size and irreg- 
ular shape; on examinalioii it will be found that they procppd 
from the spaces between leaves that do not hang in deasc masses 
like those in the centre. These open, irregular spots have their 
inner circnmferenoe edged with a rim of smoky light, thus ma- 
king manifest the iufluence, or rather presence of the halo, for this 
dull hght is the representative of it. If we could trace the small 
dense, circular spots to their oriirin, at the top of the tree, we 
shonid find that they proceeded froia openings as large and irreg- 
ular as those which are rettected from the thinly scattered leaves 
nearer the outor circumference of the tree. Before the light from 
an imgnlar opening at the top can reach the ground, it will be 
intersected hy portions of innumerable leaves which lie in its 
course, until, at last, the ajieiture through whicli it makes its final 
passage is so small in size as nearly to admit ui" :i continuity of 
halo. Therefore, let the outline of an aperture be what it may ; 
provided it be not of so large a diameter as lo prevent the micro- 
soopic, or lenticular action of the halo ; the rays of light will con- 
verge to a point, the central rays of which will throw on the 
ground or floor, a dense round mass of light, such as is called an 
imaffe of the sun, and the divergent rays will throw an inverted 
image or shadow on the screen or wall. That some of the dense 
light spots are of an oblong form is owing to the obliquity of the 
sun's rays, or to the oblique position of the apertures with regard 
to the rays. 

37. The halos of two objects of slender diameter will be of 
double density when they overlap one another. Tins ex{)eri- 
Dient can be made by bringing them together with their edges 
perfectly parallel. The halos of three or four pins when placed 
behind one another, will be so dense, that objects beyond them 
will appear very indistinct, whereas through one halo every thing 
is accurately seen, through two dimly, thiough five or six, not at 

aii. 

38. Light, like ail other matter, is less y>enneable as it becomes 
more dense. When it is concentrated, the feebler rays which 
emanate, or are reflected from objects behind it, are lost in the 
intensity of the mass through which they seem to pass in order 
to reach our eye. The concentrated density of light is the true 
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cause of our not seeing objects ihiough it. The continued actkm 
of light destroys certain eombinaikms which develop colors^ and 
thus decompoees them ; but light has no such annihilating power 
as Newton assigned to it It is the epaeUy of ncf^mUkaim 

which hhles colored bodies from our sight ; hght has no power 
to ilt'Coiii|K)se or annihilate instant er : on tlic contrary, there are 
certain qualities in the blade principie which annihilates light 
itself. 

39. There is an eacperiment of painting the different colors on 
the periphery of a wheel, and it has become a settled question in 

optics that these colors all blend into a white mass as soon as the 
wheel is in rapid motion. It is known that the duration of im- 
pression, on tlie organs of vision, are very limited ; we caaoot 
wonder therefore, that the feeble rays of light which are to give 
an impression of the colored patches on the wheel, should fail in 
doing so. As the mpidity of motion prevents the duration of 
impression of the feeljlcr rays of colored ohjects, nothing remains 
perceptible to vision but the dense mass of light fxom the whole 
circumference of the wheel. 

40. If on one side of a card— as in the beautiful experiments 
of Dr. Paris — ^we paint a head, and on the other side a body, by 
making the card turn rapidly, the head appears to be attached to 
the body. The feeble rays proceeding from that edge or line of 
the circuinierence which passes before the eye at evcrv h:Ut rev- 
olution, are lost in the mass of light which is reQected from the 
colored and white portions of the card. But if the card be made 
to turn very mpidly, even the figures are hidden, because, as has 
been observed, the dumtion of impression is very limited. 

41. A pin-hole at a little distance appears very small, but the 
aperture increases as the distance decreases. It is only wi»en the 
pin-hole is close to the eye, that true magnifying or lenticular 
power of the halo is recognized. It will be then perceived that 
it completely occupies the whole opening, and that objeets which 
are held between the eye and the pin*hole, will all be inverted, 
not only inverted both as to position and movement, but also pos- 
ses5?inff a much larger outline than the objects themselves. This 
aperture, therefore, is a lens whose magnifying power is accord- 
ing to the size of the aperture and its distance from the eye. 

42. On looking through the halo as it fills up the pin-hole, we 
shell perceive that objects beyond it are very distinctly seen, and 
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they appear in their true place, though not always of their true 
«aM, for this depends on the diameter (tf the piinhole. There is 
howeyer another very important ciicnmstanoe whioh oontrihutes 

to the erect position of external objects — the axis of the pin-hole 
and mir eye art strictly paraU> /, and all the rays which pass 
through the centre of this axis Garry an erect impression oj Uia 
oijerf whence they emanate, 

43. I obeenred above that when the {nn-hole is near the eye, 
lis lenticular property is apparent If we hold a pin between the 
eye and the pin-hole, the pin will be inverted. The reason of 
this is obvious, for according to the 23d section, the halo is len- 
ticular in the direction of its parallelism with the edge or surface 
of the body on wliich it rests. U the pin-hole were oblong, or 
if the aperture were a long slit instead of a round hole, the sha- 
dow of any slender object before the eye would remain the same 
as to position, but be reversed as to movements. But the pin- 
hole being a perfections — fur it is completely filled by the halo — - 
any shadow cast on its surface will be reversed both hi [x)sitioa 
and movement. The character of these halos never varies ; they 
act upon one another in a sensible manner and always produce 
the same results. 

44. Should a doubt remain as to the lenticularity of this halo 
on the pin-hole, wc li:ive only to observe the figure which ap- 
pears on its suriace. On looking steadily at Uie pin-hole we shall 
perceive that the rays of light liom a candle, and which are 
brought to a focus on the lens of our own eye, give to the cere* 
bral organs of vision an exact representation of all specks, flaws, 
spots, and movements of fluids which actually exist within the 
eyeball. I say cerebral organs, becanse a trnc knowledge of vis- 
ion must convince us that the ligure which appears to be in the 
pin-hole cannot by any possibility be painted or impressed there, 
and if not ihere^ certainly not on any pert of the interior of the 
eyebalL The very circumstance of being able to see any part 
of the interior of our own eye should settle the question of the 
seat of vision, and prove that the eyeball and its mteuial appara- 
tus are raereiy for the purpose of traiisiimung rays of lif^hl and 
not images ; that the images which are the result of these rays, 
aie impressed on the cerebral organs with the jirst touch of light 
on the elastic machinery of the eye, and never come to a focus 
on the retina or on any other part of the interior of the eyeball. 
But I have pursued this branch of the subject elsewhere. 
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46* The lenticular character of the halo is indiajxitable, and 
every experiment will the mofe fully establish the fact. ItUa 
true reflecting and fnagvify ing medium, and it is entirdp awing 

to this circumstance that a convex lens of srhss possrssra its rtiasf-^ 
nifying power. The mere substance or material of glass is only 
necessary ar accessory to the production of latticular phenomena 
in eomequenee of its capably of curvature and extension, 

46. Therefore, beyond a certain point a halo cannot maintain 
its continuity^ unless it have a solid or fluid medium on which it 
can expand and keep its particles in contact. Nor can its ulti- 
mate magnifying power be developed unless the material in which 
it rests is convex^ for being convex itself it requires a continued 
extension of convex snrfhce if greater magnifying power is re- 
quired. An aperture which is of twice the diameter of the halo 
will have an open space in the center free from it. This center, 
therelbrc, is no lens, but if we put a convex glass in the aperture, 
the halo then has a conducting medium, and can spread itself, or 
rather couuect itself with the halo on the glass, and thus exhibit 
all the powers of a lens. 

47. It is the continuity of the halo throughout all the space of 
a small circular aperture which gives the aperture,- or the convex 
glass within it, the character of a lens. In consequence of this 
contiiniity, lenses can be built up of many jneces, and of course 
there is no limit to their diameter. Convexity being the sole re- 
quisite for a magnifying power, it is immaterial whether the lens 
be of solid glass, or whether the two convex surfaces be of the 
thinnest glass, cemented at the circumference and the hollow 
space filled with a fluid. If the lens be built up of many pieces, 
the blocks should all run parallel with the axis of the gUiss and 
the central block should be of one piece tliroughout its axis, so 
that there may be no interruption of the rays of light through it. 
It is of no consequence how narrow the diameter of the block 
may be, for the nys which are to give impressions of external 
objects converge to a minute point on the apex of this block and 
pass in a sfraig-ht line to the ajxix of the axis of our own eye : the 
present theory among philosophers is that the rays cross each 
other in the centre of the lensi but this is an error which will 
soon be corrected. 
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Abt. 17. — On the use of the Cfalvanic Battery in Blasting; by 

Hamilton K. G. Mo»oan. 

To th« Editon of tbe Pbilooophical Hagazino and JouniaL (Lond ) 

Johnstone Castle, Wetford, May 24, 1839. 

Gentlemen — beg to trespass on your time by this letter on 
the use of the galvanic battery, instead of the faze in blasting. 

The papers have given short descriptions of the experiments 
made at Chatham, hut all the details were not given. I com- 

liiLUCtd my experiments on blocks of the old trees that were 
blown down by the late storm. I first prepared an igniting car- 
tridge by jomiug two pieces of clean cof)fjer wire to the extremi- 
ties of a steel wire taken from the scratch brush, such as is made 
use of by gun-makers ; this steel wire is fastened to the copper 
wires hy waxed silk ; the length of steel wire to be deflagrat*«d is 
one-fourth of an inch; a piece of very slight wood is sfiHced to 
botli co[)per wires to protect the steel wire from any accident — it 
makes the whole strong arid more convenient to be introdnccd 
into ttie small cartridge, which is either a quill or a small pa|jer 
tube. They are filled with fine powder, and made air and water- 
tightf to prevent the powder from getting damp and rusting the 
steel wire ; a second small piece of wood is then fastened to this 
small cartridge and the copper wires ; one of the wires is bent 
over this piece of wood and brought up at an angle w iiii the 
other upright wire. This is niy exploding carfrid'je : it cannot 
be easily put out of order. The wires of the cartridge have only 
to be made bright before they are fastened, by twisting them 
lonnd the positive and negative wires of tbe battery. I always 
place the cartridge deep in the hole made to receive the powder, 
in order that the pressure from the turnpeg may be taken off by 
ihe »4uaiitay of powder above it. 

The wire I made use of is the common copper-bell wire. The 
battery is the old Wedgwood trough, with 4-inch plates, double 
coppers. I prevent the zinc plates from touching the copper by 
small pegs of wood passed through the fotir comers. Wooden 
troughs with movable divisions were tried, but not with any 
good result. A wooden trough with the plates in a frame of 
wood, with varnished paper between the copper, was tried, but 
the porcelain trough far surpassed them. My first experimeut 
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was blasting single blocks ; the effect was much better than when 
the fuze was used, in consequence of the clay being more firmly 
driven round the wires than it would be round the larger surface 
of the fuze. 2nd1y, I selected two large blocks nearly in line ; 

the first block was 43 feet from the battery : the second block 
11*3 feet from the battery, and the blocks conbequeuily were 70 
feet from each other. Oii dipping the plates, the explosions took 
place in quick sncccssion ; the battery consisted of '30 pairs of 
4-inch plates. 3rdly, I wished to try the effect of a simultaneous 
explosion of two blasts on a very large block firmly tied together 
by rivets. The positive wires of each cartridge were fastened to 
the positive connecting wire, and in like luanner the negative 
wire. The effects of this simultaneous exj>losion were very 
good; the exciting liquor being weak, the comiecting wires were 
shortened to 98 feet. 4th, To amuse some friends, I exploded 
some powder in one of the ponds, depth 10 feet ; length of wire 
210 feel; 40 pairs of plates, with old exciting liquor: — the ex- 
periment siicoc'cdod to the delight of all ; u lari^e eel was killed 
by the blow-up. I have no donl)t }>ut wild fowl will yet be kiilcd 
by means of shells placed at low water on the banks where they 
feed ; and by means of long connecting wires, the shells can be 
made to explode simultaneously among the birds. 

1 find that 10 pairs of 4-inch plates free from oxide and charged 
with the following exciting liquor — wulcr, 6^(|uarts: sul| hnric 
acid of commerce; U ounces; nitrons acid, 4^ ounces ; will ignite 
powder with a wire 101 feci long. 2{) pairs of j lates ignited pow- 
der at the distance of 353 feet. I tried to repeat this experiment, 
but did not succeed, though the plates were only three times im- 
mersed in the acid, and ouly for about two seconds each time. I 
tried the same battery at 208 feet, and did not succeed. The 
plates were then well w:u^)i''(l, and fresh exciting liquor made : 
the expcrinx nt again tailed ; the plates were quite inactive. The 
next day I tried the same plates and the same exciting liquor, and 
succeeded at 268 feet. From this it seems impossible to say 
how many pairs of plates would be required to produce uniform 
effects at long distances. I suspect that the zinc plates do not act 
equally in jnoducing the electricity, which causes this variation. 

I should have liked very much to have tried the conductuig 
properties of different sized wires, but had not an opportunity of 
getting them here. 
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Not having seen any notice of this novel and safe method of 
blasting in your excellent joiimal| induced me to send you these 
few remarks. 

I believe I am the first in Ireland that applied the galvanic bat- 
tery instead of the fuze in blasting. 



Abt. Y.-— On the TaUs of Comets; by WiLLLiM Mitcsbll, of 

Nantneket, Blass. 

Thbvb is perhaps no department of astronomical science, con** 

nected with the solar system, of a nature more interesting than 
that of Comets, and certainly no one which has so nearly defied 
the researches and the reasonings of the astronomer. Aside from 
these bodies, if such they may be called, the greater and the 
leaser lights have been subjected to rigoious weight and measure, 
and the solar system is emphatically the beaten way of the as- 
tronomer. Comets however have presented difficulties so insu- 
perable, that in latter times the subject seems to have been nearly 
abandoned in despair; and armed as the present age may be 
against the horrors of superstition, a comeiary appearance as im- 
posing as that of 1680, or even of the less threatening aspect of 
that of 1744, would create no small degree of uneasiness in some 
hearts of the stoutest mould. When Dr. Olbers aunotmced that 
a portion of the earth^s orbit would be involved in the nehnlous 
aimospherc of Hiela's comet in 1832, one half at least of the 
civilized world (jnaked with fear. Notwithstanding the alhnijig" 
promise held out to the modern student by the glories of siderial 
astronomy, nothing can justify a neglect of phenomena which, by 
a close investigation, might result in contributing so much to the 
tranquillity of the world. Impressed forcibly in my youth by the 
beautiful appesu*ance of the comet of 1807, and, at a riper ago, 
With those of 1811, Jsl9. 182;5, and 1S35, visible to the naked 
eye, and with others, seen at various periods by telescopic aid, I 
have beeti led frequently to reflect on the probable nature and 
physical properties of these erratic objects, and especially on t.bat 
distinguishing appendage which by common consent is denom- 
inated the tail In looking over the history of comets, and no- 
ting the explanation of the trains (with which they are for the 
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most part attended) as given by many distincrnishor! astrnm nit rs, 
at periods very remote from each other^ I am cotistiaiacd to ac- 
knowledge, high as the authorit^r unquestionably is, that no one 
has afforded to my mind the lightest satisfaction. Notwith- 
standing the great number of writers on this subject and the di- 
versity of opinions that have been promulgated, there appears to 
have been only two prevailing theories. The more ancient of 
^ these supposed ihc tails lo be formed by the lighter ])arts })eing 
thrown off by the resistance of the ether through which the 
comet passed. The modem and the more generally prevailing 
theory is, that these particles are driven off by the impulsive 
force of the sun's rays. In each of these theories, the tails are 
supposed to consist of matter. With regard to the former theo- 
ry, the simple fact that ilie tail i>recedes the comet in its course 
through a portion of its elliptical journey, is a sulticient refuta- 
tion ; and to afford weight or plausibility to the latter, it is neces- 
sary to assume that the sua " blows heat and cold with the same 
breath'' — in other words, that it attracts and repels with the 
same modus cperandu If we have no evidence of a repulsive 
force in the sun, to say nothing of a force sufficient to repel the 
lighter particles of these bodies to a distance from the head of 
the comet, equal to and somelunes exceeding a hundred inilliMns 
of miles, this theory, to say the least of it, is labored and unsat- 
isfactory. The length of these trains is far from being exagger- 
ated. Referring to my minutes of the late return of Halley's 
comet, I find that, at one period, the tail, by direct vision, sub- 
tended an angle of twenty degrees, and on some occasions, by 
oblique vision, more iImh forty degrees. The tail of the comet 
of 1G89 is snid to exceed sixty eight degrees, and that of the 
comet of IGbU, ninety degrees. Making a proper allowance for 
the faiutness of the extremity of the tail, and the obstruction of 
tKe view by the atmosphere of the earth, it is by no means un- 
safe to conclude that many of them extend some hundreds of mil- 
lions of miles from the nucleus of the comet. 

Ill View then of the last mentioned theory, it is by no means 
a matter of surprise that Newton, and with him La Place and 
Sir J. Herschel, should entertain the opinion that the more re- 
mote particles could never he recalled by the gravitation of the 
nucleus, and that portions of the tails were at each revolution 
scattered in space, and hence thai comets were continually 
wasting. 
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Arago, ID speaking of the then anticipated retarn of Haiiey'a 
comet in 1835, makes the following remark: "It appears proba* 
ble that in deseribing their immense orbits, comets at each revo- 
lution, dissipate in space all the matter which when they are near 
the i^enhelioo, is deiached from the envelop formifiL'^ the tail; it 
is therefore very {X)ssihle that m time some of them may be en- 
tirely dissipated." But these views were not confirmed by the 
appearance of Haliey's comet in 1835, and Arago has with a 
very becoming candor promptly acknowledged this fact " If 
the reader,*' says he, *^ will take the trouble to compare what I 
record of the comet of 1835 with ihe circutnst inces of its former 
aprarition, he certainly will not find in this cnllectinn of phenoin- 
eua the proof that Haiiey'a comet is gradually diminishing, i 
will even say that if, in a matter so delicate, observations made 
at very different periods of the year, will anthorize any pomtive 
deduction, that which would most distinctly result from the two 
passages of 1759 and 1S35, would be that the comet had increas- 
ed in size during that interval. 1 onght to seize with more ea- 
gerness, this occasion to rombnt an ermr extensively arcnHlited, 
(a belief in the constant wasting away of comets,) because 1 be- 
lieve 1 have somewhat contributed to its dissemination." 

The tmth is, as I apprehend, that the data on which this 
conjecture was based, are probably false, and the tails of comets, 
if the subject is properly investigated, will not be found to con- 
sist of matter at ah thai has the least connection with tlie comet, 
but fanned by lite sun^s rarjs slightly refracteiL hy tin nu-lru^i in 
travenmg the envelop of the comets and uniiidig in an infinite 
mmb€r of peinis boffond it, throwinffa otvnger than ordinarf 
Ughi on the ethereal medium, near to or more remote from the 
comet, aa the ray fromilsrekaioepoeiHonanddireeiionismereor 
less refracted. 

It is not iuifk rtant to the truth of this hypothe<?is whether the 
nucleus be a solid mass or not, so that it be mure dense than the 
surrounding nebulosity, nor yet that the tail be projected in an ex- 
act line with the radius vector of the sun and comet, so that it be 
nearly so. It is however important to its tmth that an ethereal 
medium should exist, otherwise the reflection of these points of 
liL'ht would be mifiossible ; also that the comet should assume the 
tail as it approaches tlie sun, and that it should progressively in- 
crease in length and brilliancy, the light of the sun increasing in 
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the proportion of the square of the diminution of distance, — 
again that the tail should have a cyluidncal and hollow appear- 
ance, the rays of light being at least partially obstructed by the nti> 
cleus; moreover, that the tail should be carved, by the necessary 
effect of aberration. I apprehend it will be acknowledged that the 
weight of testimony is decidedly favorable to the fact that the nu- 
clei of comets, though they generally resemble planets in form and 
brilliancy, may not be solid or opaque, inasmuch as some are un- 
questionably transparent, and the quantity of matter in all is ex- 
ceedingly inconsiderable. 

Professor Stmve saw a star of the eleventh magnitude through 
the Encke comet ; Sir William Herschel noticed one of the 
sixth magnitude through the centre nt the comet of 1795; and 
his illustrious sou, in a memoir communicated to the Royal As- 
tronomical Society, mentions that he saw a cluster of stars of the 
sixteenth magnitude very near the centm of Biela's comet Not- 
withstanding this tenuity, an increased density may always be 
noticed toward the centre of the head, except in a few small 
comets unaccompanied with trains. 

Astronomers of all ages seem to have been iur lined to a belief 
in an ethereal medium, and the present one has atforded a conclu- 
sive evidence of its existence, in its effect upon the duration of 
the revolution of the Encke comet Professor Encke in a di9> 
sertation on this subject, after giving the minutifls of his observa- 
tions, very modestly remarks — " If 1 may be [jermitted to express 
luy opinion on a subject which for twelve years has incessantly 
occupied me, in treating which I have avoided no method, how- 
ever circuitous, no kind of verification, in order to reach the tnith 
so far as it lay in my power ; I can not consider it otherwise than 
completely established, that an extraordinary connection is neces* 
sary fur Pon's* comet, and equally certain that thn prinripa! part 
of it consists in an increase of the mean motion proj»oriioiiatc to 
the tnue." Professor Airy, in an appendix to a translation of 
Eocke's memoir, adds — I can not but express my belief that 
the principal point of the theory, namely, an effect exactly sim* 
ilar to that which a resbting medium wonid produce, is perfectly 
established by the reasoning of Professor Encke/' Arago, in 
speaking of the discrepancy between the result of calculaliou and 

* Called by others Cocke's comet. 
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observation on the period of the lMic];e comet, states unhesitatiiig- 
iy that the cause " can be iiolliing but the resistance of the ether." 
And Dr. Bowditch, distinguished as he was for cautiousness, ful- 
ly recognized the efiect of an ethereal medium, ia the translation 
of the Meeanique Celeste* The fact however that Halley's 
comet at its late return reached its perihelion later mther than 
earlier than the calculated time, independent of an allowance for 
a resisting niedium, seems to have created some doubts iu refer- 
ence to the doctrine of resistance ; but of the three comets wiioso 
}*€riods are certainly known, those of Biela and Eik Ice only can 
be relied on as indicating resistance, inasmuch as that of Halley 
has its aphelion in a region beyond the scan of human power, and 
the influence of planetary bodies which may exist there^ is now 
and will [«rhaps forever remain unknown to us. These facts 
then, and ilie concurring opinions of tlie high authority above 
qii 'tt'd, rcuder it nearly nnquesliouable that there is diffused 
through the celestial regions an ethereal and exceeduigly elastic 
medium ; nor would it be unreasonable to suppose that this very 
medium constitutes the solar atmosphere, of which the zodiacal 
light may be a denser region. 

When an opportunity is ofiered to observe a comet remote from 
the sun, it is generally found to be unaccompanied wiiii a tail; 
but as it approaches, the tail begins to apjiear, and its iengih and 
brilliancy increase, till it reaches the perihelion of its orbit, and 
by an illusion, sometimes beyond this point. AUhou£?h there is 
some degree of diversity in the form of the tails of different com- 
ets, yet tliey generally consist of two streams of light, not abso* 
Intely distinct from each other. In other words, the borders of the 
tail are brightest, plainly indicating a holiowness, the line of vis- 
ion necessarily meeting with a greater number of luminous puiiits 
on the edges than through the middle. Can any explanation of 
this hoUowness be given, more simple and philosophical, than that 
the raps of the sun*8 Hght are more obstnicted by the denser than 
the rarer | ortions of the comet? 

That there is, in these tails, which acquire a considerable length, 
a sliL'Iit curve, concave to that p< i iion ul the orbit which the comet 
has left, there is amf)le testimony. Now as light is progressive, 
a portion of time must elapse while the rays of hght are passing 
from the head of the comet to their point of union, and during 
this period the comet moves onward in its couise, and the result 
necessarily is a gentle or slight curve in the tail, the effect being 
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greater or less in proportion as the union o( rays is more or less 
distant from the comet It is manifest that if a ray of light could 
be traced during its entire course from the sun to a planet, it would 
present a simitar phenomenon, equal. in degree if the motion of 

the planet were swift as that of a comet. The comets of Biela 
and Encke have no tails, nor is there, strictly speaking, a nucleus 
in either. That of Encke, during the long period in 1828, when 
its position was so £Bivorabie to observation, had the appearance of 
a mere film of vapor, nearly circular but not well defined, and no 
centra], stellar point could be detected with the telescopic power 
which I employed on that occasion. In fact, all the phenomena 
of the tails of comets apiiear to bo so well ex|)laiiied by this theory 
that I can not doubt its truth, although nothing like demonstration 
accompanies it. There are indeed optical difficulties which 1 
have been unable to overcome : no one however which may not 
be fairly attributed to our ignomnce of the particular physical 
constitution of these bodies. It is no small confirmation of the 
truth of this explanation of the tails of comets, that there is not 
the shghtcst evidence, worthy of confidence, that the earth which 
we inhabit has ever been sensibly afiected by a visitation from 
these enormous appendages, while the chance of collision between 
the earth and the nu^eus of a comet, properly so called, is ez> 
ceedingly small ; yet when we reflect upon the number of comets 
belonging to our system, the hiaidreds that ranjze within ilie 
earih's orbit, that their paths have every j)Ossible nichiuiuon to 
the ecli{>tic, that these immensely extended trains, projected in 
a direction from the sun, describe an inconceivable sweep when 
they are encompassing the sun in the region of their perihelion 
I say in view of these circumstances, it b difficult to avoid the 
conjecture, nay, it is exceedingly probable tluu these appendages, 
in very many instances, have brubhed across the surface of our 
planet, harmlessly and unperceived. 

1 submit this theory (if indeed it is entitled to that name) to 
the consideration of the scientific, having no point to gain, no 
wish to gratify, but the promotion of science and the progress of 
truth, and if insu};erahle objections to it are raised, and ray rea- 
soning should prove fallacious, there will be at least one valuable 
result, that of showing what the tails of comets are not; more- 
over, it may be the humble means of exciting further inquiry on 
this interesting topic. 
Maotttckel, lOtb mo., Itt, 1838. 
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Art, YI. — A Gissi or Kissi Vocabulary; by Prof. J. W. Gibbs* 

Thc following list of Gis-si words and phrases is taken from the 
moiith of John Ferry, an African, who was born at Slan-go-lo, a 
town of Yom-bu, in the Gis-d country, and is now resident in 
New-York. He was brought from his native country about the 
year ISii or 1822, at the age of 11 or 12, but lias ofleu conversed 
with Gi^si people since that period. 



One 




Kincf 


aa>1o 


Two 








ThreA 


Dgm 


iktnA 












Five 


DgWal'BII 


Villara 


^WH^w M VI av 


Six 




Town 

* V ~ la 




Scren 


pKlfll "IIIO*tt 




Itq - 1 An flp 




A_IIV/I>4 ft • I M 


Good 


ken^diiw 


N ine 


giinm.ma-hi-fil 


Bad 


WAwn«dii 

TV ■ WW ftl Ul. 


Ten 


to 




A • rlAn«nii 


T wentv 


bi-din 


1 irfli> 


|IUIU* U9 


TlurCy 


bil-li-a ' 


Old 






liil.lt.hl.o1 






OoehQudrtd 


Bcoi^nio ps'ia 




pan^ttu 






Www 


■ini^no 


Hair 




WhitA 


UUIIl* uu 


Ear 


ni'Ieng 


Black 


"ft"* 




IIUI* ICllK 




KCll'llll 




UJI* I III* Uv 




U 


\4 rtii f K 
»UUUUI 




I 

1 


y* 


Up 


A t A \ 

tsiiaw-tshafva 


Tbon 


nom 




IVnMI*«llHlK 


XIV 








She 


Aii*da 


Hand 


ba 


Wa 


na 


F«ot 


ben9>g« 


Ye 


in-da 


Sua 


pa-ra-leog 


They 


in-da 


Moon 


pan giri 


My band 


ba-nii 


Heaveo 


ha- la 


My foot 


beng-gu*nu 


Fire 


inkling 


Thy loot 


beng-gu-noro-do 


Water 


men-dang 


His foot 


beng-gu-ndair 


God 


Cbfta ma-la-ka, i.e. 


Our foot 


beng'gu-Da 


< haavankiijg. 


Your loot 


beng-gtt*ia*da 


Man 


la>gna'gnaw 


Tbelr foot 


baog-gtt-la-da 


Woman 


C wonoDa«lan-ao 


My father 




C waia-du 


Thy father 


fo-gna-nom-do 


ChUil 


tii-a-fe-ba 


His father 


fo-goa-ndair 


Falber 


fo-gna 


My mother 






( ka-la 


Thy mother 


ka-la noia-do 


MollMr 


I ndo«a 


Ilia liitither 


ka-U-ndaif 
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Her mother ka-1a-ndiw 
Our mother ka-Ia-na 



lOne man 
jTwo men 
Three men 
Four mea 
Five neo 
A good mui 
A btd man 
A white maa 
A black Bum 



lang>ba gniihiK 
lanp-ha a 
lang-ba hi-ol 
lang'ba ngwai«MI 
la-gna-gnaw kett-daiT 
la-giM>gMw wairn«da 
U-gM->giMiw hAm-ba 
la*gna-gnaw ti-gni 

( ba-ln-ma-Ia*katiiia« 

t le lang-ba 

i lang-ba tshu-Ie ha- 

( la-ma-U-ka 
yon-ge*a 



Your ninth r ka-la-in*da 
Their muiher ka«lii-iD*da 



I «»t yo t-dl-o 

Thou oatost noa anli^o 

Ho eaU An-dii a>dl-o 

Wo oat na i-di-e 

Ye eat in-da a-di-e 

They eat in-da a^di^o 

A king 8U-I0 

Kiuga Bti-U 
Close by the king su-lo-li-ko 

A nan la-gna-gnavr 

Men laag'ba 



God lo?oo mon 



Give to BO 



Mon lore God 



The Kissi numerals, according to Dr. Prichard, are, I. pi-li, 2« 
miu, 3. nga, 4 i-61, 5. ngue-nu, 6. ngom-pum, 7. ngoin-nii*n, 8L 
ngom-mag, 9. ngue-nu-iol, 10. to. — Researches hUo the Physi' 

cal Hisfonj of Mankind. Lond. 1837. Vol. II. p. 99. 

Dr. Prichard also says : " The Kissi are a people of whom we 
know nothing, except that they inhabit the mountainous country 
about the sources of the Niger, to the southward of Suiimana and 
Sangara." — Researches^ Vol. II. p. 75. 

I add from my informant. 

The Gis-si country is bounded on the south by the Men-di coim- 

try and on the west by Kon-no. 

The (lis-si pcoj le roiislitute three kingdoms; one, the capital 
of winch is close to Kon-no ; the second, the capital of which is 
Kwin-de-hu ; the third, the capital of which is Y en-gi-ma. 

The principal towns in the Gis^si cotmtry are Te-i-du, Dwa-va, 
Slan-go-lo, Yen-gi-ma, Kwan-go, Dzh(im-ba-u, Bom-gba-du or 
Zon*gi-a-ma, Kom-man-du, Di-gwi-na, Ban-do-ning, Ton-gi, SaF 
i-du, Dii-gau-no, Kwin-de-hu, Kon-dzhii, Dzho-po-a-hn, Tshe- 
son-ne, i. e. new town. Dzfiatn-ba-u, Ta-ku-lo, Su-a-du, Yaw- 
baw-du, Den-go-ben-gu, De-hu-ma, etc. 

The principal rivers are (1.) Ma-ku-na, which flows by Slan* 
go>lo and Dzham-ba-u in the Gis-si country, by Kwau-go and 
Yen-gt*ma, now in GisHsi, formerly in the Men-di country, and 
thence into the Men-di country ; (2. ) Me-li, which flows by Dt- 
gwi-na and Yaw-baw-du, and thence lo the Kon-ao country; 
and (3.) Ma-gna. 
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Art. til — A Vmar Vey Vocabulary} by the Same. 

The following list of Vai words and phrases is X^kvu from the 
mouth of John Ferry, who is mentioQed in the preceding articlei 
and who lived about ooe year In the Yai country. 



One 

Two 

Three 

FiT0 



Nine 

Ten 

Twenty 

Thirty 

Fatty 

Om hondred 

BMd 

Moath 
Hand 

Foot 

Sun 

Moon 

Leaf 

Fire 

Water 

God 

Hui 



Child 

LItUe child 

Father 

Mother 

King 

Slave 

Pdo 

PMple 

HouM 
Village 

Town 
Country 
Morning 
2^ ight 

Oraen wood 
Dry wood 



doQ-da 


OAAfI 


Cbei-le 


fil-U 




( a-gui 


sa-kwa 


Bad 


a-ma>gni 




Large 


U-li-no 




Noir 


naoHtea 


tOD'dOD'dO 


White 


bo-ma 


•aii«fil-to 


Black 


vi-ma 


•un-Ba-kwa 


Sick 


ki-la 


fan-QOpiil 


All 


bi 


tAn 


I et<t 


na dong 


Cl-la-ban-di 


I drmk 


Da mi 


sa-kwa- ban-di 


Open 


ka 


na-ni*bon-dl 


Shut 


na 


liiui-dred don*do 


Tot 


e>ho 


kn-goo 


No 


bnl-te 


da 


[ 




bu-ln 


Myself 


nga-woo*ga 


king 


Thou 


I 


te-le 


Thyself 


i*woa-ga 


ka-lu-i 


He, she 


a 


dzham-ba 


Wo 


no-a 


te 


Yoa 


i-BU 


dsbi 


Thoy 


a-na 


gt.lom-b« 


My king 


na man-dsba 


kd 


Thy king 


1 man-dzha 


ma«dlli 


His king 


a man-dzha 


di-gne 


Her king 


a man-dzha 


ding<di>Kno 


Our kin^ 


mO'a man-dzha 


U 


Your kiug 


i.QU'Uian-dzha 


ha 


Their king 


OpOu man-dzha 


man-dzha 


My houfo 


na ki-gnc 


dihoQg 


Thy bouae 


iki-gno 


dftng 


Bly falbor 


tm & 


to 


Tliy fathor 


lb 


qmI-DU 


Hia father 


a fa 


ki-gne 


Our father 


mo* a fa 


"wa-c-law 


My mother 


6m ba 


zan-dzha 


Thy mother 


i ba 


buMe-lu 


His mother 


a ba 


za-coa 


Our mother 


nio>a ba 


dshe'la-ma 


Odo king 


nan-dfliha den-do 


kong-e 


Twokingf 


nao>dzha fil-la 




TbreoUngt 


niaO'dska la-kwa 
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One man 




People eat 


rooi-iiu-a dong 


Two luen 


ka-ye til la 


A goto flMitt 


C kai be Me 


Three men 


ka-ye sa-kwa 


( kai a-eai 


Hendt 


bii»]e-Qtt 


Good men 


ke-ye<Bu a gni 


Feet 


kinK^e^nu 

mm 


A bad man 


C kala-ma-gnl 


Leavee 


dsliaiia-be*e>ini 


lkely«n-me 


Men 


kt«ye*iiii 


A white mas 


kai be-nm 


Women 


mU'she'DU 


A hiack mao 


kai vi-ma 


Children 


di-gncnu 


God loves men 


ga-ftim-bn-r» ki-y** di- a 


Kin^s 


man^dzha-e-nu 


Men loi'c God 


ka-ye-a ga-luoi*ba di>a 


Slaves 


dzhonf^-e-nu 


VVtiat i.s your namei ' a-lo 


Namei 


to e-nu 


Give to me 


iu-ko 


I eat 


na dong 


A Yai man 


Yalmo 


Thou eeCeit 


ye dong 


Veimen 


Yai moi-DU 


He cete 


• dong 


Mend] people 


Htt-lo mol-na 


She eate 


edong 


In the houae 


ki*giie*lo 


We eat 


mo-a dong 


in my house 


na ki>gne*Io 


They eat 


t-lia»a dong 


In thy houae 


i iLi-goe-lo 



According to Ashrnun, the Fey or Yey people extend fiora the 
Galhnas river to Grand Cape Mount, a distance of fiity miles along 
the coast, and from twenty-five to thirty miles into the interior. 
Afr. Repos. IJL ^59. 

According to my informant, the Vai country constitutes two 
kingdoms, of which Ma*nii and Oen-du-ma are the capitals. 

The principal towns in the Vai country are, Manu, not far from 
the sea, the residence of king Fu-U-ka-va ; Geii-du-ma, three or 
four miles from a river, and nmeor ten from the sea, the residence 
of king Sha-ka; Zalu, about twenty miles from the sea, subject 
to king Fu-li-ka-Ya; Dzhu4ing, near the sea, subject to king 
Sha-ka ,* Ho-wil-li, twenty or thirty miles from the sea, subject 
to king Fu-li-ka*va; Dam*ba*ra, close to Zalu,- subject to king 
Fu-ii-ka-va. 



Art, YIII. — A Mendi Vocabulary ; by the Same. 

The following list of Mendi words and phrases is taken from 

the mouths of James Cuvcy and Charles Pratt, native Africans, 
The former was born atGo-raun, by the river Mo-a, in the Men- 
di country ; brouglu from his native country by Africans to Bul- 
lom,and sold there to the Spaniards ; recaptured by the English; 
taught to read and write English in the English schools at Siena 
Leone ; and is now a sailor on board the Bdtish bri^ of war Btii* 
zard. 
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The latter was born at Sierra I.eone of Men-di parents, and is 
now a cook on board the above mentioned vessel. 



One 


e-ta 


Two 


fe-te 


TbrM 


aao-wa 


Four 


ua-ni 


FiT« 


do-ta or lo-ln 


Six 


we-ta 


Seven 


waw-fe~la 


Eiffht 


wai-ya-gba 


Nine 


ta-u 


Ten 


pa 


Tuenty 


pu If-le 


Thirty 


pu sau-wa 


Forty 


pu aa*m 


All 


gbe-le 


Half 


■ 

mo-m 


Head 


Dgwi 


Forehead 


la-wai or ta-wai 


Hr-.ir 


y6m-boi 


Hair of the head 


• K ft • 

Dgwi yikm-bot 


Ear 


gu-li 


Eye 


ngaa-ma 


Eyebrow 


ngaa-ma bi-ka 




ho-gbai 


jyiouui 






nda^ga-la 


Tooth 


gon?-soI*la 


ToQgae 


Be 


Haod 


lo-kwi 


Arm 


lo-kwi 


Foot 


gaW'We 




gaw-we 


Soft 


fo-Ii 


Snariae 


fa>li gwa 


SoDset 


fn-li go-la 


Moroiag 


ngin-da 


Eveoing 


bo-ko 


Night 


ghin-di 


Mnon 


nga-H 


Star 


tQm-be-le-gai 


Wjiid 


fe-fe 


Fire 


Dgom-gbi 


Water 


ndzbe 


Raia 


dzhe-lo-wa 


Rainwater 


ngwa-ye 


RiYar 


U 



Open land 
Greenwood 
Dry wood 

Grass 
Leaf 
Island 

Small island 

Bird 

Fish 
Baboon 
Cat 
iCow 

Do^ 

Elephant 
Goat 

Hedgehog 
Hog 
Horse 
Leop|trd 
Male leopard 
Female leopard 



dsbo-po-a 
ngn-li 

kaw-wi 

d2ha'te 
tu-fe 
tinp: -hu 
U-wu-li-hi)U)g 

ngwaw-ni 

goe 

Dgo-ln 

napgna^n 

ni-ke 

ngil-le 

hc-lt 

cdzhi 

pi-wi 

dAn-de 

au'i 

kaw-li 

kaw-li hin-ne 
kaw-li ha^le 



Lion 


su-bu 


Monkev 


k \vn ]p 


Male 010!) key 


kwn hiu-ne 


Female monkey 


k\v;i ha-le 


Mouse 


giii-ue 


Sheep 


ba-le 


Eagluib bird (duck) 


pu-ugwaw-ni 


Ood j 


ogiMI 


ge-waw 


Great Ood 


ge-waw wa 


Man 


ta-moi 


Great man 


la-mo wa 


Young man 


ta-mo wu-Ia 


Woman 


gna-pu 


Young wonuui 


gna*ba-la-po 


Father 


ke 


Mother 


ndshi 


Child 


do>]e 


Brother 


ndig-ge hin-du 


Sister 


ndig-ge ya>ha>lii 


Friend 


ba-la 


King 


ma'bni 


Governor 


ma-bai 


Slave 


ndoo 


Man8laT« 


ndno hin>ne 
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AMrnidi Vocabulary, 



Woman Slave nduo goa-ha 



Name 
Book- 
Mat 
Bed 
House 
Tobacco 
Pipe 

Tobacco muff 
Knife 

Ship 

Englishman 
People 

Town 

Village 
Conntiy 

Good 
Bad 

Great 

Small 

Strong 

Weak 

Old 

New 

Aged 

Yoong 

While 

Black 

Sick 

English 

Buru 

Trae 

False 

BeattttfU 

W7 
Biale 

Female 

Eat 

Prink 

Sleep 

Siaod 

Walk 

Come 



nda 

kol-le or kor-re 

nga-le 

bn-kaw 

pe-le 

td-we 

ta-wft 

ta-wQ-ke 

bo-e 

dcn-de 

pn lu moi 

D^n-ga 

la-wa-ha 
le-gna 

fu*le-nu 
ba-ba-ha 

ndaa«e-re 



i 



yan-din-^o 
C e-yan-din-ne 

tyam-ffiftng-gwaw 

I gaw4awBg-gaw 

( wa 

ka-Io-paw-te 

ku-!on-go 

ba-yan go 

ba-lan-go 

go-wango 

ai-nan-go 

gO'Wan^go 

ko-lon-go 

ko-lin-go 

( te-yin-go 
( ie-yio-go 

ma-wu-la 

Pu-la 

ndi 

taw-gna-U 
nde-mi-la 
jran-din-ffo 
yam-mftag-gwaw 

bin-ne 
ba-le 

me 

gbaw-li 

yi 

lo 

dzhi-a 



Go 

Open 

Sliut 

And 
If 

Yes 

No 

Who? 

What? 

Where I 

When? 

This 

Here 

Now 

That 

There 

Then 

I 

Thon 
Be 

She 

We 
Ye 
They 
1 myself 
Thou thyself 
He himself 
We ourselv« 
Ye yonnelves 



di 

ndaa 
baw-lu 

ke 

na 

e-he 
um-hu 

bi-le 

yi-le 

be-gbe 

mia-dn 

mi-gbi 

dzhi 

bia>da 

san-gi 

mi-lan>da 
san-gi 

gna 

ltt-« 

ta 

ta 

mo-a 

li a 

gun be-kpe 
bi-a hi be-kpe 
la-cgi be-kpe 

mo-a ma b^kpe 
wawQ be-kpe 



They themselves ti-a ti be-kpe 



Thy head 
Thy forehead 
Thy ear 
My eye 
Thy eye 
[is eye 
Her eye 
Thy eyebrow 
Thy mouth 
Thy hp 
Thy hand 
Thy arm 
Thy fool 
Thy back 
My father 
Thy father 
SisAlher 



bi-gwi 

bi-la-wai or bi-ia-wai 

bi-wn-U 

gna-gaO'ma 

bi-gan-ma 

ta-ngi-gan-ma 

tapngi-gao-ma 

bi-gaa-ma-bi'ka 

bi-da 

bi-da-pu-lu 

bi-lo-k wi 

bi-lu-kwi 

bi-gaw-we 

bi-wn-ma 

gaa-ke 

bi-ke 

la-ngi-ke or ngi-ke 
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Her father 


ta-ogi-ke or Af i-ke 


Our laiher 


moke 


Your father 


wu-ke 


Their Diiher 


ti-ke 


Mj mother 


gne-Ddzhi 


Thy mother 


bi>nd2hi 


His mother 


ta-Dgi-ndshi 


Her mother 


tSpfigi-ndzhi 


Oar mother 


mo-ndzhi 


My king 


gna-ma-hai 




bi-ma-hai 




ngi-ma-bai 


lier king 


ogi-ma-hai 


Oor kiog 


mo>ma-hei 


Toor king 


wQ-nia«h«i 


Their kins 


ti*m*8rhei 


Ifybook 


goa-kol-le 


Thy book 


bi-goMe 


His book 


ta-ngl-goMe 


My house 


gna-pe-le 


Thy house 


bi-we-le 


His hofj'se 


la-ngi-we!e 


Her ijuuse 


ta-ngi-we-le 


Our house 


mo-we-le 


Mj koife 


gna-bo^ 


ThjkDife 


bi'bo^ 


His knife 


mf>ngi*Do*e 


Her knife 


ts-ogi-bo-e 


Our knife 


mo-bo-e 


Your knife 


wtt-bo-e 


Their knife 


ti-bo-e 


This buok 


kul-le Jzhi 


These books 


koMedzhi 


inei DOOK 


koMe na 


Thoee books 


koMe oa 


What book 1 


kol-le gbe 


What books 1 


kol le gbe 


Any book 


kol-le gbe-le 


Ooe ship 


dende ji-ra 



This book if mine 
This book is thine 

This book is his 
This book is oars 
This book is yours 
This book is theirs 

I am yoar fhend 
I am his friend 



Hne man 


ta-mo yi-ra 


'i\vo men 


ta-moi fe-le 


Three men 


ta-moi sau-wa 


All men 


ta-moi gba-Ie 


Agoodniii 


la^mo yan-din-go 


A bad man 


ta-mo e-yan-dia>ne 


A white men 


ta-mo ko-liD>ao 


A black man j 


ta-mo te-yin-go 


ta-mo le-yin-go 


I eat 


gna gi-me 


Then eatest 


bi-abi-me 


He eats 


lae-me 


We eat 


mo-a ma-me 


Ye eai 


va wQ-me 


They eat 


ti-a ti-me 


1 sleep 


pnn ci-yi 


Thou sleepest 


bi-a bi-yi 


He sleeps 


tai-yi 


She sleeps 


ta i-yi 


We sleep 


mo-a mu-yi 


Ye sleep 


wa wn-yi 


They sleep 


ti^ ti-yi 


I make 


gnagi'i^li 


ThoQ makest 


bi-a bi-pi-li 


He makes 


lae^i-li 


We make 


TTio r\ rnii-pi-li 


Ye make 


wa wu-pi-li 


1 ney make 


li-a ti-pi-Ii 


Thou drinkesl 


bi-a bi-gbaw-li 


Thou standest 


bi-a bi-lo 


Thon walkest 


bi-a bi-dzhi-a 


Thon eomest 


bi-a bi-wa 


T have eaten 


gna gi-we-la a-me-la 


Thou hast eaten 


bia bi-we-la a-me-Ia 


He has eaten 


ta e-we-la a-me-la 


We have eaten 


mo-a mu-we-la a-me-l 


Ye have eaten 


wn-we-la a-me la 


They have eatcu U-a u wc-ia a-me-la 



koMe dzhi gna wo mi-na 
koMe dzhi bi wo mi-na 
koMe dzhi gi wo mi-na 
kol le dzhi mn wo mi-na 
kol-le dzhi wu \ro mi na 
kol-le dzhi ti wo mi-na 

; gDa ba-la bi-a 
gna ba»ki law a bi-a 

gna ba^lalaw a gi-e 
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I go lo Africa 
I cuinc from Africa 
God bees me 
IseeOod 

God 8M8 good men 

God sees bad men 



Shuma knows Kimbo 
Shiima isinkes Kimbo 
Kimbo strikes Shuma 



gna gi-ya Men-di 

gua gi-hi-ya Mea>di 

g;e-waw e gna lo-a 

gna gi ge-waw lo-a 

ge-waw e la^moi yan-din-go Io« 

ge-waw e !a-nioi e-yan din-ne lo-a 

ge-wnw c tnmni yam-mfliig lo-a 

Shu rna Kit!i lio gau-law 
Sliu-ma ivim-bu de-wt-a 



Kim-bo SbiMna de-wi*a 



Wbat do yoa cal 1 this In Mendi 1 ba-ye dzhi lo-li Men-di yi-a hung t 



Some of the principal towns in the Men-di conntry, according 
to Covey and Prtitt, are Ozha-e-ve-fn-lu, Go-raun or Oo4a-hdiig) 

Bai-ma, Se-bi-nia, Si-aia-bu, Gna-ya-hung, Gong-a-bu, Bom-ba-U, 
Fo-la, Fn-la-wa, Ben-dc-bii, and Ben-der-ri. 

The principal rivers are (1.) Mo-a, which runs into the Vai 
country; (2.) Sewa, which runs into the BuUom country ; (3.) 
Ma-wu-ai which comes from Gissi, where it is called Ma-ku-na, 
and joins the Mo-a; (4.) Bfa«Ie, which flows hy Dzho-po-a, and 
joins the Mo-a; (6.) Ta-yem-ma, which joins the Sewa; (6.) Ke- 
ya, which comes from Gola, and joins tlie Ma-wu-a. 

Pfoyer composed far the use of the Mendi prisoners att New Hor 
vm^ by their ieacherSf and translated into Mendif by James 



O Oe-waw wa, bi-a-hi yan-din^ ; bi«-bi hapni gbe-le ba>le* 

ni ; bi-a-bi fu-li ba-te-ni ; bi-a-bi nga-li ba-te-ni ; bi-a-bi ttoi-bi*le- 
gai ba-te-ni; bi-a-bi ngi-yi ba-tc-ni; ke iid/Jia ua; bi-a-bi dzha-te 
ba-te-ni, ke ngu-li, ke gnwaw-ni, ke iiwu-a, ke nun-ga wu-lo-a. 

O Ge-waw, bi-a-bi hin-da gbe-le ; bi-a-bi ta-rooi si-na ti-gbe-le 
lo-a ; bi-a-bi gna lo-a ; bi-a-bi gna di lo-a ,* bi-arbi gna lo-a, ki-a 
fu-li a-gu-a; bi-«-bi gna lo-a gbin-di; bi-a-lH gi-li-la hin-de gbi 
gna-ga ka-Ia. 

O Ge-waw, bi-a-bi gna gaw ko-la, gna-gi si-a-gwa bi-ma ; bi 
gna ginv me-he gi me ke gi gbaw-li, gi si-a-gwa bi-ma. Gna di 
ei lia, gna di a-lo-law ku-na-law. Gna di ba-le yan-din-go. 
Gna-^ bi maw-h, bi gna-ma hum-gbi. Gna-gi bi maw-H, bi gna 
daw-wung yan«<lin-go. Gna-gi hin-da yam-mo wi-li-a. Ma-nu 
gnarma. Gi bi-ma ni-ni-a. Ki-a nga ha, bi gna di we, bi di-la 
||y|^ bi-gbe ; Ge-waw wa ndui wa. Amen. 



I will not 
Thank you 



Did I say it right) 



ITnve mercy on me 
GiK>d bye 



gna gia-de yan-din-go % 
f na gi-ro'inapni 

bi si-n 

gi-la-ba-rung 
ma-Dgen-da-he- 



Covet. 
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Abt. IX. — Vegetable Organography and Physiology ^ or the 
Formation and Vital Functions of Plants,'* by Hoaace 
Gre£N| M. D., of New York. 

The study of the structure of I'egetables and of the phenomena 
of vegetable, life — a study embracing a wide and an interesting 
field for observation — has been very generally neglected in this 
country. The naturalist who baa sought amidst the flowers and 
foliage, and other external forms of plants, for characters to enable 
him to arrange and classify these plants, has rarely directed his 
imiiiiiies to their anatomical structure, or been aware of tlie diver- 
sified, yet beautiful plienomena manifested in the operation of 
their viiai functions. Tiie near approximation of the two king- 
doms of organized matter, (the animal and vegetable,) to each 
other, and the striking analogy which exists in the laws govern- 
ing the development of each, rendeis the study of vegetable anat- 
omy highly interesting, and in some degree, important to the an* 
imal physioloLMst. Sonie of the most eminent nntiiiabsts allow, 
that in tlunr structure, the two kiniidnms present us with no diag- 
nostic niark by which we can separate the lower and most ap- 
proximated groups of both from each other, in the phenomena 
exhibited by their vital functions, the analogy is equally striking. 
''From the most simple vegetable up to the polypus, from the 
most simple polypus through all the ascending scale of being up 
to rnan, the characters of life are nealy the s<ame/'t 

From the researches of various einiiient pliysiologists, it appears 
that ail vegetable matter, when traced to its primary tissue, ori- 
ginates in a simple cell of inconceivable minuteness ; and that, in 
this respect, there is identity of structure in animals and vegeta- 
bles ; for it is now generally allowed, by animal physiologists, 
that all animal tissues, however varied in form, have their origin, 
also, in a cellular structure. * 

Tlie aid which has been derived from the study of comparative 
anatomy, has enabled the physiologist to make many interesting 
discoveries, and to settle many disputed questions, connected with 
the structure and functions of the human system ; and such ad- 



* Hub paper was read lx>fi>re the New Yotk ^. B. K. Soctoty, July 'i4th« 1839, and the 
pitblicitk»of it aiithorixedtby aTOl» of that Sodaty, w a pattof ila *nranMCtioiit. 
t Anioial Physiology, Part I, page 20. 
Vol. xxxTiii, No. l.-^>ct-Deo. 1S39. 7 
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vanees have been made in the study of vegetable anatomy and 
physiology, by the labors of De Candolle, Dutrochet, Lindlay, 
and, more recently, the interesting inquiries of Carpenter, as to 

lead to the belief, iliaL the day is not distant when the naturalist 
will discover, from the study of vegetable life, an explanation of 
the cause of many of those phenomena which have, hitherto, 
baffled the inquiries of the animal physiologist. Already the ie> 
mark made by Cuvier, on the various forms and vital functions of 
animals, may, with equal fitness be applied to those of the vege> 
table kingdom ; that they "are so many kinds of experiments 
ready prepared by nature, who adds to, or deducts from each of 
them, ditfcrent parts, just cu> we might wish to do in otir own 
laboratories, showing us herself, at the same time, their various re- 
sults.'' This is, indeed, the only true method of studying phys- 
iology: to listen to the language of nature, as she spohtaneoosly 
reveals her secrets, is far preferable to the iwftdsiioHal method of 
extracting them from her, by cruel experiments. 

But before we imderiake a description of the organs of plants, 
or of their functions, or attempt to trace the analogy which ex- 
ists between the two king^loms, vegetable and animal, it will be 
necessary to make a few brief inquiries into the nature of the 
primary iistue8^ which outer into the structure of the vegetable 
formations. 

The primary tissues, or elementary organs of all plants, are 
three in number; the rpUuJar iissuCy the woody fibre, and the vas- 
cular tissue, or spiral vessels. To these is sometimes added 
another tissue, denominated duds. Late inquiries, however, have 
shown these ducts to be a variety in the fonn of the spiral vessels, 
and to be identified with them. 

The eeUular tissue enters into the composition of all vegetables. 
It is comiX)sed of minute, transparent vesicles, or cells, the sides 
of which areadiierent lo each other. These vesicles are exceed- 
ingly minute ; varying in size, in different plants, from the 30th 
to the 1000th part of an inch. They generally contain an elabo- 
rated fluid, which circulates freely, in all directions, through the 
vegetable membrane that forms the sides of these cells. But the 
medium by winch this circulation is carried on, has, for a long 
time, encatjed the inquiries of vegetable physiologists. The cells 
do not comniunicate by any appreciable pores or fissures. INolh- 
ing of the kind has ever yet been discovered, althoc^h they have 
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been sabjected to the most powerful micioscopic observation. 
They posBesB another wonderful iacnlty, which is a self-produc- 
tire quality. Each vesicle is capable of generating many others 
within itself. 

T ha woody fibre differs from the cellular tissue, in having its 
Tcsirlfs considerably elongated and pointed or wedge-form at their 
extremities. The sides of the woody fibres possess a much greater 
tenuity, and are more firm and elastic than the oellnlar tissues. 
Collected into parallel bundles, and wedged together by means of 
their pointed extremities, they afford strength and support to the 
vegetable fabric, and have, therefore, been denominated the 
"skeleton of ihc plant." The ascending sap is transniiited 
through these vessels yet, like tli^ vesicies ol the ceUuiar tissuOi 
they have no visible pores. 

The ^ral vessels, like the woody fibre, appear to have origl- 
nated from the simple cell. Like the former, too, they are elon- 
gated tubes; but they possess within their tube, a spiral, woody 
fibre, whose coil seems destined to preserve the integrity of their 
calihre. The office of the spiral vessels is not fully known ; but 
as they very gencially contain air, and, with the exception of the 
roots, pervade almost every part of the vegetable system, their 
fnnction is, undoubtedly, connected with the respiration of the 
plant. A very curious analogy to this structurs,'^ says Bfr. Car- 
penter, is exhibited in the trachese, or air tubes oi insects, which 
ramify by minute subdivisions through the whole of their bodies. 
These tubes are formed, hke the spiral vessels of plants, of an ex- 
ternal membmne, distended by spiral fibre, which is coiled with 
the most beautiful regularity."* 

The diiciSf which have been spoken of as being a modifica- 
tion of the spiral vessels, differ from the latter, in having no coiled 
fibre within their canal. Their sides are transparent, and are 
studded with minute dots, which give to them the appearance of 
perforations. Like the preceding tissues, however, they are des- 
tiiute of all visible pores or oj^nings. By some physiologists it 
is supposed that the dotted ducts serve to convey sap along the 
stem of the plant ; others regard their functions, like the spiral 
vessels, to be connected with the respiratory system. 



* PrioeiplM «f GeiMnl tad Gooipanlive Pbynology, by Wn. B. Cafpeatar. 
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These four primary tissaesy constitute the only elementary or- 
gans which enter into the structure of vegetable formations. 
There are other organs connected with the phenomena of veget- 
able life, but they are composed of some one of these elementary 
tissues. 

Of all the elementary organs which enter into the conijx)sition 
of plants, the celhilar tissue is the most abundant. It is the basis 
of all vegetable structure, and is the only tissue that is universslly 
present. The other forms sometimes entirely disappear, or are 
never developed. 

The first natural division of all plants is mto two grand classes, 
arraniicd according to the presence or absence of one of tin se pri- 
mary tissues, viz. the spiral vessels. It has been ascertaiia'd liiat 
all tiower-bearing plants, or those which are propagated by means 
of sexual organs, have spiral vessels ; whilst those vegetebies 
which have no flowers are destitute of spiral vessels.* 

The first class Is denominated vasctilares ; the latter edMarm, 
Under the head of cellular plants are included the numerous tribes 
of Perns, Mosses, and Lichens; vegetables which, to the unini- 
tiated observer, may ap[>ear of hltle imjwrtance in the o|)erations 
of nature. Yet, without their aid, many |>arts of our globe, which 
are now teeming with vegetation and lite, must have remained 
barren and uninhabited wastes. Some of the tribes of celiulaieS| 
as the mosses and lichens, of which there are several thotnaad 
species, may be deemed the pioneers in vegetation. They are 
found where no other forms of vegetable life can exist. Attached 
to tlie bare rocks of newly found countries, and islands in the 
ocean ; sprnigiug into life on the surface of the enrriisted lava, 
they vegetate and decay ; and thus, by depositing the remains of 
successive generations, gradually prepare these barren smfaces 
for higher grades of vegetable life. How they find their way 
to such places," says Dr. lindley, "and under what laws they 
are created, are mysteries that human ingenuity has not succeeded 
in unveiling.'' 

Both the anatomy and the physiology of vascular plants are 
better understood tlian the growth and functions of celiulares. 
The organs of the circulating system, also, and the course of the 
sap in vasculares are now very well known, whilst much doubt 



* Introduction to the Natord System ofButany, by J. LiiiUley, 6u.. p. IG. 

Digitized by Google 



V^eiabk Organography and Physiology, 



53 



still exists Id xegard to the structure and fuactions of these organs 
in ceiiolar plants. We shall therefore select a subdivision of the 
fcnner class of plants^ in describing the anatomy of their organs, 
and in tracing the anak^ "which exists between the vegetable 

aiid aniuinl kingdoms. 

Naturalisis have discovered that there are two orders of plants 
belonging to vasculares, wliich are widely diBexent in their ana* 
tomical structure, and in the laws which govern their develop- 
ment. These divisions have been termed endogenous and e^ 
genoos. 

Endogenous plants are cylindrical, and are destitute of bark. 
Their development is by an aiiiiukr dcpo^iUoii of iiew Hgneoiis 
matter within the cylinder. The pahn, the cane, corn, and the 
various grasses, are examples of endc^enous plants. Exogenie 
compose a much lazier, and a more interesting class. They in* 
elude all the trees of our forests, for the protection of whose exter- 
nal surface nature has provided a bark. The reason for this pro- 
vision will appear, when it is known that the growtli of trees de- 
pends upon a deposition of new materials upon the outside of the 
Wuod, and between it aud the bark. 

Ail exogenous plants, of which class the oak, the elm, the pine, 
the beach, &'C. are examples, are composed of five principal 
ports \ the medulla or pith, the medullary sheath, the wood, the 
bark) and the medullary mys. 

It has been said that only four primary tissues enter into the 
oreanization of vegetable stmcture, viz. the cellular tissue, the 
woutiy fibre, the spiral vessels, and the ducts. The pith, which 
is the central portion of the plant, is composed of vesicles of the 
cellular tissue ; neither spiral vessels or woody fibre enter into 
its compositioiK The vesicles of the medulla are slightly bound 
together ; and their walls, according to the opinion of some phys- 
iologists, are covered with minute globular bodies, which are re^ 
garded as the nervous organs of the plant.* 

No part of the ascending sap passes through the pith ; but its 
cells are filled with an claburated, nutrient fluid, wfiich being 
disseminated in spring-time, serves to nourish the early buds, until 
they are sufficiently developed to procure nourishment for them- 
selves. How &r the pith may be considered as the special seat 



* Reeh«fch. Anal. •! Pbjnol. Mr la fltract. &e. 
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of vegetable life, and analogous to the nenrous system in animals, 
is still an interesting question for the vegetable physiologist. 
Immediately surrounding the pith is the medullary sheatfi. 

Whilst the former is composed of cellular lisstie, the latter consists 
of spiral vessels and ducts. The office of the medullan'' sheath 
is not well understood. Lindley, who believed it to be in direct 
communication with the leaf-buds, and the veins of the leaves, 
supposed that it was the medium through which the ascending 
sap is transmitted to the leaves. Dutrochet and some other phys* 
iologists are of the opinion that the office of circnlating the as- 
cending sap is confined to the lymphatic tubes of the woody fibre, 
and that the spiral vessels of the medullary sheath belong to the 
function of respiration. As these vessels are found almost invaria- 
bly to contain air; and, moreover, have direct commnuication 
with the leaves, which are in fact the lungs of the plant, it is 
more than probable that the opinion of Dutrochet is correct. 

Dcf^osilcd ill concentric layers aroninl ihe medullary sheath, 
and lying imtiiedialely n[K)ii it, is the w^^od. Tt is com|)osed of 
cellular tissue, woody fibre, and ducts. Each year a distinct layer 
is deposited. The concentric layer of the first year, or the one 
lying in immediate contact with the medullary sheath, consists of 
woody fibre and ducts ; but each succeeding layer has an interior 
membrane of cellular tissue, (the same tissue of which the pith is 
composed.) and an external stratum of woody fibre and ducts, 
'i'he wood is usually subdivided into the denser j>ortion, which 
is called lignum; and external to this, a softer portion called air 

The former consists of the internal layers snriminding the me- 
dullary ^eath, which being fully formed, have ceased to aflbrd 

a passage for the circnlati III, lluid. It is also called licart-wood. 
External to this is the softer wood, called the alburnum ; which 
is also dejxjsited ui concentric rings, between tlic true wood and 
the bark. It is through this part of the plant, the alburnum, that 
the fluid drawn from the earth, the ascending sap, is principally 
transmitted. The hark is composed of the same elementary tis- 
sues that enter into the composition of the wood, viz. cellular tis- 
sue, woody fibre and ducts : but whilst the layers of wood con- 
sist of an interior stratum of cellular tissue, and an outer stratum 
of woody fibre and ducts, those of the bark are reversed : they are 
composed of a layer of woody fibre and ducts inside, and of cellu- 
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lar tissue outside. The bark is also subdivided iiuo three \mis \ 
the inner portion is called the liber ; surrounding this is the eel- 
Mar envehp, and external to all, the t^ermis. It is through 
the liber, the inner portion of the bark, that the principal part of 
the descending sap is carried, after it has undergone those chemi- 
cal changes, in its circulation through the k-avcs, that quahiy it 
lor living support aiid noiuishmeut to the different parts ot the 
plant. 

On maidng a horizontal section of the trunk, or branch of an 
exogenous tiee, radii of cellular tissue are seen extending from 
the eentce to the circumference of the wood. These vessels are 
denominated the medullary rays. Having their origin in the 

mediilhii )^ sheath, and consisting of the same elementary tissue 
\vit!i ill"- pith, projections of which jci^y tlimngli the sheath into 
the medullary rays, they serve to conuect tins central system of 
the plant with its circumference. 

The medullary rays perform a very important function in the 
economy of vegetable growth. That peculiar secretion which is 
effused in the spring of the year, between the wood and the bark, 
and which separates the alburnum from tiie liber, is poured out by 
these medullary radii. This viscid secretion, when organized, is 
supposed to constitute the cellular portion of each concentric 
layer. Whilst this deposition is going on, a fibrous secretion ie 
descending from the expanding buds, and by its adhesion to the 
first deposit from the medullary rays, constitutes the outer stra- 
tum of woody fibre and ducts of the new layer. Thus it will 
be seen, that a triple and diverse circulation is carried on, in ex- 
ogenous plants, at the same time. Diirino: the vernal season, 
whilst the lymphatic sap is ascending iu the greatest quantity, 
and the elaborated fluid, having undergone the necessary chan* 
ges, in its circulation through the leaves, is descending and de- 
positing its nutritious particles in the different parts of the plant, 
this transverse current is percolating through the horizontal radii, 
to de{>osit. on the exterior surface of the alburnum, a new layer 
of vei^etal:)le growth. 

It would be interesting to trace minutely the course of the 
vegetable circulation, and to investigate the agency or powers by 
which this circulation is sustained. But the limits orginally de- 
signed for this paper will not allow of this extended inquiry. We 
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can only glance briefly at the course of the sap, and notice the 
changes which take place in this iiuid| in its circulation through 
the vegetable sjrstem. 

De Candolle discovered that the roots of exogenous plants were 
terminated by small organic bodies, composed of cellular tissue and 
woody fibre, enclosing in their centre a minute bundle of ducts. 
Tlicse bodies, which are termed spojiginhs. possess the power of 
absorbing tluids from the earth with wonderful rapidity. This 
power has been denominated endoamosey by Dutrochet, who dis- 
covered, by some ingenious experiments, that the aecumulation of 
a fluid in organic cavities, like the cells of plants, imparted to 
those bodies a vital principle by which their cavities were altei^ 
nately emptied and replenished. It is a law of this "physico-or- 
ganic action-' that the denser liuid always attracts the rarer; and 
as tlie cells of plants are always iilled with a matter of a denser 
consistence than water, this fluid, which always surroimds the 
roots of trees, is drawn up by the spongioles with great rapidity. 
This action possesses the property of rendering turgid the con- 
tents of these cavities, when once imbibed, so that a constant eiw 
dosmose is kept up. Professor Daubcny, by some curious expe- 
riments, demonstrated that the roots of platits pi^ssebb the jiowcr 
of selectmg such materials as are required foi their nourishment 
and growth, and of rejecting matter whose introduction into their 
tissues would prove deleterious to the plant. In almost all plants, 
however, the ascending sap b found to be nearly uniform in its 
composition ; consisting of water, holding in solution various 
mineral substances, with aanospheric air. Having once entered 
the sjxingioles, the sap is convoyed along in its vertical current 
from one vesicle to another by this tndosmonietric ^wpeiiy of the 
tissues of the plant, until it arrives at the leaves, wliere by its 
exposure to the atmospheric air it unde^oes a chemical change, 
which prepares it to afford vitality and nourishment to the plant 
This process is considered by physiologists as strictly analogous 
to the respiration of animals. 

The phenomena connected with the respiration of plants, or 
the clianges produced upon atmospheric air by vegetables, are 
highly curious and interesting. It was ascertained many years 
ago, by Bonnet, Priestley, and others, that healthy plants exposed 
to solar light, were constantly evolving oxygen gas. But the 
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manner in which this gas was produced, whether it was genera- 
ted by the plant or taken from the atmospheric air and afterwards 
discharged, rtMiiaiiicd an unsettled question until the experiments 
of Senncbicr, I)e Candolle, niul other ve£:eial)le ] hysioloLnsis, pro- 
ved that IQ this process are involved some of the most important 
faiws of vegeta!)1c Hfe. By the experiments of these philosophers 
it was proved that during the night oxygen is absorbed by the 
leaves of the plant, which combining with the carbon previously 
brought up from the earth in the aseending sap, is converted into 
carbonic acid. (Jji the ivuim *)f solar hiihL, a decomposition takes 
place: the oxygen is evolved, and the caibon is retained for the 
nourishment of the plant. *'it is evident," says Roget, '* that the 
object of the whole process is to obtain carbon, in that precise state 
of dtsintegmtion to which it is reduced at the moment of its sep- 
aration from carbonic acid, by the action of solar light, on the 
green sabetanee of the leaves; for it is in this precise state alone 
that it is available in promoting the nourishment of the plant, and 
not in the crude condition in which it exists wfien it is pumped 
up from the earth along with the water which conveys it mto the 
interior of the plant.*'* 

The amoimt of oxygen given off during the day, is much great- 
er than the quantity which is absorbed during the night. Much 
of the carbonic acid of the atmosphere is also decomposed by 
the leaves of plants ; the carbon is retained, and the oirygen is 
evolved. Hence it is that the growtli of healthy [•lants exercises 
a purifying inlhienee ujion the snrrouiMlini:^ atmosphere, and beau- 
tifully adapts it to the respiration of animals. 

Besides this decomposition of carbonic acid, various other chem- 
ical changes are wrought upon the sap, and the materials contain- 
ed ia the sap, in their circulation through the leaves. A part of 
the water is decomposed, and by the various combination of its 
elements witli tlie difffrent mineral substanees which it held in 
sohition. those vegetable produels are formed which arc snii(?d for 
the furiher growth and development of the plant. Thus will lie 
seen the beautiful and perfect analogy which exists between ihe 
• circulation in Tegetables and animals. The ascending sap, like 
the venous blood in its cuculation through the lungs, having been 



• Animal ami V.^. tablc Physiol. Vol. II, p. 31. 
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renovated in passing through the leaves, by its combaiations with 
atmospheric air, returns, and, like the arterial fluid, penetrates ev- 
ery part of the vegetable fabric, and deposits io each tissue its 
appropriate nonrishment. 

lu glancing thus briefly at the organisms and functions of ani- 
mals and vegetables, it will be seen that there is identity of struc- 
ture and unity of function existing, throughout, between the two 
kiugdoms. Perhaps,'' says Professor Ueuslow, ''until the con- 
tirary shall ha?e been proved, we may consider the addition of 
sensibiHty to the living principle, as the characteristic property of 
animals.*' But as he defines this characteristic property of an- 
imals to be '-a (|iiality by which the individual is rendered con- 
scious oi lis ( xisteuce, or of its wants, and by which it is indu- 
ced to satisfy those wants by some act of volition,"* we are in- 
clined to the behef, however difficult it may be to demonsUate 
it, that a quality strictly analogous, in its results, to this pcoperty 
In animals, belongs to vegetables ! 

During a residence of several years in the country, we have 
watched tlie growth and studied ihc habits of some of the ex- 
ogenous plants, with the highest interest; and it is our intention 
to close this paper with some observations made upou one of the 
most common specimens of exogenous trees. 

It is well known to botanists that some species of plants attach 
themselves, apparently from choice^ to barren surfaces, and veg- 
etate with surprising vigor. They even possess the power of ex* 
cavatiug crevices for the rittacluncut of their roots in the calcare- 
ous rocks to wbicb tbey lasuui liiemselves. This is the case with 
some tribes of lichen. Possessing the power of secreting an acid 
from their roots, which acts upon the carbonate of lime, they aie 
thus enabled gradually to imbed themselves into the surface of the 
rock itself.f Some trees, also, of the exogenous class, as the 
Ulmm Americana^ or common elm of this country, not only flour- 
ish best in mountainous regions, and wbere the soil is thin, but 
they arc often seen growing upon the limestone ledges, where 
but little soil is found for the attachment of their roots. One of 
these trees had sprung up, and had attained some magnitude, on 
the thinly soil-clad surface, and near the edge of a broad calca- 



* FhaciplM, page 8. t Roget, page 39, et aeq. 
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leom rock. From one side of the base of the tree the rock grad- 
ually sk>ped off towards the earth, mto t&e soil of which the roots 
of the elm had imbe^ed themselves. On the opposite side, and 

within a lew feet of the tree, the rock was ahrnptly hroken off 
by a (Kiqxindicular descent of many feet. Over this edge of the 
bare rock a large root of the elm liad crept, and when first seen 
by the writer, several years ago, was apparently seeking to hide 
itself in the soil below ; but a distance of several feet still inter- 
vened between the root and the earth. This singular and un- 
natural position of the root attracted our attention at the time, and 
being in the vicinity of the tree two or three years afterwards, 
we viisited it, and iuuud that this wandering root had literally 
retraced i/s steps. It had actually bent directly back upon itself, 
and passing by the treei had buried itself in the earth, along with 
its fellows, on the side opposite from where it sprang. Here cer- 
tainly a " want'' existed, and although we cannot, in strict phi- 
lo^phy, accord to vegetables the power of " volition," yet this 
want was satisfied by an act, or quality, analogous to the act of 
volition in animals.* 

In another instance, this qnality, or vital principle, was niniu- 
fested in a still more striking manner. About fifteen years ago, 
upon the top of an immense bowlder of limestone, some ten or 
twelve feet in diameter, a sapling elm was found growing. The 
stone was but slighdy imbedded in the earth ; several of its sides 
were raised from four to mx feet above its surface ; but the top of 
the rock was rough with crevices, and its surface, which was 
sloping off. oil one side to the earth, was covered with a thin 
mould. F£om this mould, the tree had sprung up, and having 
thrust its roots into the crevices of the rock, it had succeeded in 
reaching the height of some twelve or fifteen feet. But about 
this period, the roots on one side became loosened from their 
attachment, and the tree gradually declined to the opposite side, 



•"PlanU," snys Ihioo Kcid. in nii attempt to drow a lino bt twtMn the anima! 
and vegetable kiiigdotiiH, " have no consciousnofis of eiibleucu, no cxperiuiicti of 
aoj waoti, do power of Mlecting Ibod." (Scionoe of Botany, page IG.) Yot tbto 
•ame author afterwarda aaja : Carbon, it ia well known, ia abaolutely necemarj 
Ibr the aupport, and growth of vegetablea, and when thia element ia not to be 
feoDd ia the soil, they can extract U from the Mmotpkere, and iUtimilMt it tO lAeir 
anftjCMwa." The Science of Botany ; by Hugo Reid, p. 53. 
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until its bod^'' was in a parallel line with the earth. The roots 
on the opposite side, haviug obtained a Ernier hold, afibrded sutii- 
cient nourishment to sustaiD the plant ; although they could not, 
alone, retain it m its vertical position. Iti this conditioii of thiogs, 
the tree, as if "conscious of its wants," adopted (if the term may 
be used) an ingenious process, in order to regain its former upright 
position. One of the most vigorous of the detached roots, sent 
out a branch fn :ii side, which jmssing round a projection of 
the rock, again united with the parent stalk, and thus foiaied a 
perfect loop around this projection, which gave to the root an 
immovable attachment. The tree now began to recover from its 
bent position. Obeying the natural tendency of all plants to 
. grow erect; and sustained by this root, which increased with 
unwonted vigor, in a few years, it liad entirely refrained its ver- 
tical position ; elevated, as no one could doubt, who saw it, by 
the aid of ilie root which had formed this singular attachment. 
But this was not the onlyjE)ot/j^>r exhibited by this remarkable tree. 
After its elevation it flourished vigorously for several years. Some 
of its roots had traced the sloping side of the rock to the earth, 
and were buried in the soil below. Others, having imbedded 
themselves in its furrows, had completely filled these crevices with 
vegetable mailer. Tlie tree still continuing to grow, concentric 
layers of vei^etable matter were annually deposited between the 
alburnum and liber, until by the force of vegetable growth alone, 
the rock was split, from top to bottom, into three nearly equal di- 
visions, and branches of the roots were soon found, extending 
down, through the divisions into the earth below. On visiting 
the tree, a few months since, to take a dmwing of it, we fonnd 
that it bad attained an altitude of fifty feet, and was four and a 
half i'vvi in cireumferfMH^e nt its base. Having overcome obsta- 
cles winch do not ordiuafily impede vegetable growth, by the 
manifestation of a principle, and a power, not ordinarily developed 
in vegetation, it was towering upwards, and stretching its branch- 
es abroad as if ambitious to take its place among the loftiest trees 
of the forest. 

As no trace of a nervous system has, as yet, been discovered 
in v<":ietables, the sj outaneous motions which they occasionally 
exhiljii, and the various changes produced by their functions, are 
generally referred, by naturalists, to the organic s&mbiiUy^ or 
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mtai energies of regetatbn. The process of autrition, seeretion, 
and the circulation — ^processes, which are ^ highly complex, and 
elaborate in plants," and which are influenced by a nervous agen- 
cy in animals — are carried on in vegetables by some power, or 
agency, as yet, iniperfectly understood; but which, ni its nature 
and results, is strictly analogous to the ganglionic system of nerves 
in animala 

We would not, however, he understood to express the o{Hnion 
that plants, eitbcnr possess the power of Tdition, or, that their 

vital rnovenients are actually intlnenced by a nervous system. 
This is not our belief. But we liave l(^ii<j been of the opinion, 
that there are vital energies, or properties, develo{)ed in the 
growth of vegetables, which are influenced by laws, that, as yet, 
are iniperfectly understood ;-^w8 which cannot be explained by 
any of the known phenomena of organic chemistry. 

This subject still offers a wide and an interesting field for in- 
vostiijation. " On man." says a late elegant philosopher, " fias 
been conferred tfie lii'-rh piivilecie of ifiterpretinsr tlie characters of 
the book of nature, and of derivuig from their contemplation, 
thoee ideas of grandeur and sublimity, and those emotions of 
admiiatten and of gratitude, which elevate and refine the soul, 
and transport it into regions of pure and more exalted being.'' 

Trcrs and flowers 

Are nocial and b<»novo!i'nt, and ho , i 

Who oft conimuncth in their language pure ; 

Roaming among thcm» at the cool of daj, ^ ^ 

Shall find like him who Eden's garden drest, , , ' ' 

His Maker there to teach hie lieleninff heart ! . ^ 



AiiT. X. — Practical Rctnarks on Gems^ especially on some of 
those found in the United States ; in a letter addressed to C. 
A. Lki^ M. ])., and by him communicated for insertiou in this 
Jouinal ; by Thoiia3 Tabbb, a practical Jeweller. 

Dear Sir, — ^The following remarks relate principally to the 
second class of Gems, of which many localities in our own and 

neishboring states furnish no despicable supply. I have received 
a number of choice specimens from Chester County, Penn., 
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which locality and its viciDity may be said literally to abound 
with those I am about to eDumeiate ; many of them, which I 
have had cut and polished, would not suffer in compariflon, with 

some of the highly prized European and Asiatic gems — ^produc- 
tions of the same family. 

Among these may be named the Chrysoprase, Atnethyslj 
Caim-gormy WhUe Crystal Brmon Crystal^ Precious Gnmet^ 
Chalcedony^ Jasper^ Cortcn^m, Hypersihmej Red Oxide of 
TUamum, Sphene^ (to which this is nearly allied,) and Spindk^ 
together with the Berylj Zvroon and Jade^ — the last three now 
fallen into disuse. 

1. Chri/sopj'ose is a very pretty second class gem of a delicate 
pea or apple green color, a good deal thought of by the jewellers, 
and used by them in every form, from the humble stomacher pin 
to the peerless tiara and aigrette. It looks however to best ad- 
vantage when set in filagree, the dead yellow of which forms a 
pleasing contrast with its bright and agreeable green. Having a 
vitreous lustre, and hardnt ^s like quartz, it is in frequent requi- 
sition for signets and like, — the demand varying with the 
fashion ; but it is at all times considered a valuable stone. It is 
mentioned in Revelations as the tenth foundation stone of the 
heavenly Jerusalem. In some of the European countries it is 
worn as an amulet, and is like all other beautiful stones, suc- 
cessfully imitated. 

2. The Amethyst, ( Violet Qtmrtz. ) This was worn by the an- 
cients as an auuiiet against intoxication. It varies in shade from 
a dehcate pink or lilac, to a deep purple, sometimes approaching 
to a dark blue ^ the latter is called oriental,"* notwithstanding 
its being frequently found in northern Europe, and in many parts 
of Germany. Some call this stone si^hire," but sapphire is 
much harder and certainly a far greater rarity. 

Amethyst I believe to be the softest of the quartz family, hav- 
ing found when setting this stone with a hard or ordinary file, 
and subsequently polishing the setting with rotten stone oq 
threadsi the &cet8 considerably grubbed or rounded. This is 
also used by the jewellers in every form that taste or fancy dio- 



* Orientai wns at first a geographical epithet) but is now u»ed as a term of ex* 
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tales, — ffom the modest pin, to the ducal coronet, and impe* 
nai crown. It is well adapted for seal engraving, and on it 
coats of anus, crests, cyphers, dus. ajf^war to great advantage. 
There are said to be in many of the European museums, some 

very fine cameos aud intaglios, which liave been cut on tins 
sioue. It forms a pretty connecting link between the pitik topaz 
and the deep rich maroon of the carbuacle. Sunlight and heat 
are very injurious to its beauty, by causing it to fade, appar 
lently extracting its color, and diminishing its lustre, as ex- 
posore for any length of time in a window has fully proved. 
This stone too is mentioned In Scripture, and was appointed in 
Exodus for the ninth stoiii' oi thiicl in the third row of the hic'h- 
priest's breastplate. It is ;ilsti frequently required for the making 
up of posy or acrostic jewelry, as it is called. In JBngland, when 
making a present of a ring or brooch, they have a delicate way 
of expressing a sentiment, that of arranging the stones in setting, 
so as to spell a word, a name, or a sentence ; for example, the 
initial letters of the following stones when combined will form 
the word regard. 

Rul^y, Emerald, Garnet, Amethyst, Ruby, Diamond. 

This together with some word or name, is made up into a 
ba]f>hoop finger ring. When a sentence is desired, the stones 

are either set tjiiurely ruund the linger, ui a lai^u ceiiUc btoue or 
glass lor the hair, or for a breast pin. 

The imitations of this stone are so perfect as readily to deceive \ 
but upon close examination small globules of confined air can be 
readily perceived \ the best method for the unpractised is to have 
recourse to the file ; this is at all times the only unerring test, all 
imitations of gems being scratched by that instrument. 

3. Caim-crorm^ (Citrine, Yellow Crystal or (iunrtZy Bohe- 
mian lupaz, ^'c) Tliis is one of the beantU'ul inferior gems, 
passing insensibly from a pale straw to a bright yellow and deep 
orange color, and is held in much esteem on account perhaps of 
its dose resemblance to the topaz ; it however possesses a suffi-* 
cient individuality whereby one of small experience in these mat- 
ters may be able to distinguish the difference. It rarely or never 
exhibits the delicate though rich tinge of fawn or buff, which is 
the general characteribiic of this gem. It is very transparent, and 
in constant demand for seals, cane tops, ear nngs, breast pms, finger 
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rings, bracelets, d&c. Any and every device has been cut on 
this stone and with good effect : the contrast of the unpolished 
engraving with its natural brilliancy is very striking ; stones are 
sometimes cut from this sabstance to imitate the rose diamond 

with the star and pavilion facet, and palmed olFas yellow roses. 

4. W/iifr' Crystal, (Limpid Quartz ^ Nma Muia, British 
Diaiiiond or Rock Crystal.) It beai*s a very high pohsh, is per- 
fectly transjwent, and is in reality second only to the diamond. 
This is used for the under parts of doublets, and is the base of 
all the imitative gems. It much used in jewelry of all kinds- 
shows a beautiful [)lay of colors when set in clusters, and is cut 
for seal stones and desk seals ; also for dagger, knife handles and 
the Hke, and beini^ so completely a transjiarent medium, is ] I- 
isiied by the optician for spectacles. It is said to be less trying to 
the eyes tlian glass, which is not the only advantage derived from 
using it in this way ; it being considerably harder than glass, is 
not easily dimmed by scratches. This is found in great abundance 
in many places in the United States, and often appears fully equal 
to the best Alpine ur Madagascar specimen. 

5. Brown Crystah ( Smoky Quartz.) Some make a ground- 
less distiuctiou between the brown and smoky varieties. The 
smoky appears perhaps a little darker in the rough, but there is 
certainly no difference when polished, with the exception that 
the one may be a shade deeper than the other — ^they still are both 
brown. I have a very fine specimen, cut as a large seal stone 
from Lancaster Co., Pa. — beantilul as any similar thing from 
Scotland. This is frequently cut like a rose diamond and sold 
for jargon or zircon ; and the better to deceive, odd shapes are 
selected and artificial defects introduced. At one time, also, an 
extensive traffic was carried on among the jewellers, by coloring 
this stone and calling it " Egyptian ruby ;" but this no longer 
being a sceret, the practice is disconUiiued. I remember also to 
have seen it when in England, cut thin like a garnet and jjainied 
and backed with garnet foil, which it uot only imitated, but ex- 
celled the finest vinegar garnet I ever saw; and to render the 
illusion more complete, a hole is sometimes drilled in the centre, 
into which a turquoise is inserted— this being the expedient re- 
sorted to, to fill up the holes in real garnets, the finest and largest 
of which come drilled as beads to evade a heavy British duty. A 
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hfge centre of biovn crystal encircled with aquamarines set 
Cianspwent, or without a track, has a very pleasing ofTect. 

6. Gramet Precious^ ( Carhuncley Almandine, Virmiiion, Py- 
rope, Src.) This is of a rich blood red or crimson color, with 
sometimes a shade of browii or mixture of bluish yellow ; this 
kind is called by the lapidary, vinegar garnet. It is more trans- 
parent tiian the rest and a much better foil stone. All of them, 
howerer, are in constant demand for jewelry of all kinds, and jnstly 
so, it being a rich and beautiful stone, and always looks well un- 
der every form. This stone is found abundantly in the neighbor 
hood of West Chester, and is one of those upon which very ex- 
cellent engravings have been executed. 

7. Chalcedony. There are more varieties perha;^ of this than 
any other stone known ; the most common is called white car- 
nelian. In oome parts of New York and Pennsylvania it is 
very abundant, and some specimens of it are very choice The 
pieces I have had polished are very beautiful, differing from any 
I have hitherto seen, being mottled or clouded witli buff, brown, 
and black, on a semi-trans|)arent ground. 'I'his stone is mention- 
ed in Scripture, and was hi higher esteem formerly than at the 
present time. It is put to a variety of uses, being sometimes cut 
up tor burnishers, letter weights, bell pulls, mortars, umbrella, 
cane, knife, dirk, and parasol handles ; also for suufF boxes, seals, 
pins, d&c It has also been frequently employed for engraving 
or cutting bas reKefs. 

8. Jasper has some resemblance to chalcedony, having a simi- 
lar hardness and taking an equal polish, and is pcrliaps only a vari- 
ety of the above; at any rate they are frequently, if not generally, 
found together or passing into each other, rendering it difficult to 
know where the one ends and the other begins. There is how- 
ever one important distinction that must not be overlooked ; chal* 
cedony is genemlly translucent and rarely quite opake, whereas 
jas| er is never translucent, but always opake, lor it coniams a 
large j'ro|xirtion of iron which forms its coloring matter. It is 
cut up ilito very handsome pin and seal stones resembling to a de- 
gree Che Scotch and Egyptian pebbles. This stone also is spoken 
of in holy writ I have some very good specimens of jasper 
which I found at Hoboken, N. J. — they take a high polish. 

9. Corundum, This mineral being essentially the same as 
emery, is used by cabinet makers and others as a substitute for 
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emery paper ; it is also used extensively for the polishing of cut- 
lery, and even of some of the gems. It ocenrs in long six-eided 

crystals, and in other forms in which the original crystals arc so 
abraded that their ionn caiiiiot be. distinguished : in color it is 
very dull, sometimes o( aa iade^oable browOi greeu, red and 
gray. 

10. Hypersthenef is the very opposite of corundum in consis- 
tency, being as soft as the other is hard ; neither is it so aseful, 
though it is said sometimes to have figured in jewelry. It must 

have made a very uniiiU'icsiiiig appearance, as it bears l»ut an iti- 
diffcront polish. Its color is ijreenibh black or brown; it is very 
abundant on the banks of the Brandy wine, although of a very poor 
kind ; but I have just seen some beautiful specimens from Massa- 
chusetts. Although it appears to be in some repute with the 
French, for jewelry, it is almost unknown to North Americsn 
jewellers. 

11. Jlrd Oxide of Titanium, is used by the dentists to ini|xirl 
a tint^e of color to their porcelain or incomipiible t(?elh wbifli ren- 
ders them more natural in their appearance. Tiie color ot this 
is a copper red, approaching to brown, of metallic lustre, and wheo 
found together with quartz, its appearance is very t)eautiful, 
sometimes passing through thq crystals in minute hair-like fibres.* 

12. Spheney (Caleareotts Oxide of Titanium.) Is bnt a vari- 
ety of the (>receding, and embraces such a range of form ;uid i 
as to render it difficnii of recogniiion, except to liiosc well vei^ 
iu the study. It is of a lustre less metaliic than the al)ove ; it is 
opake and much harder ; it may easily be mistaken for the brown 
garnet, which however is of greater tenacity and different stme- 
ture. 

13. Spinelle. In color it is either red, brown or black with all 
their intermediate shades and mod ificai ions ; it is found in grnmi- 
lar and angular fragments, and octahedral crystals ; those of a 
crimson color are much used in fine jewelry under the name of | 
spinelle ruby, as also the loae^red or pink, which is styled the Ba- 
les ruby ; that of a violet color, closely resembles the Almandine 
garnet, and is known as the Almandine ruhy. There are other 
varieties, such as the orangine or rubicelle. 



• Thf» niHtc of Mi'Mloiown, in Connecticut, forms n mrmt hr^nnuM rom. It ■ 
has rect-ntly Uwu hrougiit mit by Prui". C. U* Slie|Mur(l| ixom Luodoo, ^oliitliCii ao<i 
Mtj&od almost rivalu the ruby. — Lds. 
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14. Berylj is in oar times but little esteemed for jewelry ; it is 
of a very faalty or feathery nature, of a whitish, bluish, and yel- 
lowish or .sea green color, rather dull, yot of vitreous lustre, feobly 
scratches ({uartz, and readily yields to the to[>az ; it is traijsluceut 
bill seldom transjwent. Crystals of this stone have been found 
in Chester Co., and other ]<laces, upwards of six and even eight 
inches in diameter. It is frequently mentioned in Scriptme ; it 
is an inferior variety of the emerald, which greatly exceeds it in 
beanty. Beryl is fonnd in very many places in the United States, 
and in some localities passes into the emerald, as ia Maine, in 
Massiicliuseits, and at Ilail laiii in Connecticut.* 

1;>. j^imm. This like llie preceding has greatly depreciated 
in estimation ; it is much harder than quartz, is of a resinous lus- 
tre, and varies in external appearance and color, being sometimes 
yellowish brown, reddish green, It sometimes appears as 
though scales of mica were intermixed. It was in much more 
esteem formerly than now as a gem, particularly the variety call- 
ed liyacinth, which was worn in mourning apparel. 

16. Jade is now a dead letter m the arts, and only to he met 
with in the cabinet of the mineralogist ; there is a kind however, 
found in Turkey and used by the natives for dagger and scim- 
etar handles, upon which various devices are carved ; there is a 
great discrepancy of opinion at the present day as to what jade 
really is, that known to the jewellers by this name is a shining 
white o(kakc mineral, and only very occasionally used by them 
in motto jewelry. f Whether the native productions of the Uni- 
ted Stales will prove a source of internaiioual profit remains to 
be ascertained. There is one serious difficulty in the great dif- 
ference in the cost of labor between this country and Burope. 
Lapidaries are at present but few in number, some of whom 
import polished specimens and even metal jewelry for the very 
purpose of breaking up and remodeling them. Stones ready cut 
for Jewelry, may be imported from Gerniany, at ofie quarter the 
cost of |K)hslung sfHJcuuens furnished in New York. It is also 
true that the facilities are not so great here for their manufacture ; 
there is a want of enterprise in this branch of the arts ; but the 



* III New 1 1 iiii|f^liire crye^tals are found of a foot or more in diameter, and 
weighing KM to 2U0 pounds. — Eos. 
t The Jade of the South Seas ii often of a deep leek freeo.— Eds. 
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investmetit of but a compmtivel f small capital would soon give it 
another complexion* We have as much water power here a» 

they can possibly have in Oberstein or Bohemia, which are the 

giaiid marts of Europe. 

Kcmarks. — Wc are happy lo become acquainted with the ex- 
perience of a sensible practical man like Mr. Taber, and to leani 
from him ihe state of this comparatively infant hraiich of manih 
facture among us, and especially in New York. 

We should be gratified to receive similar communications Irom 
our other large cities, and especially from Philadelphia, where we 
suppose that all the arts relating to gems are farther advanced than 
any where else in this country. Mr. Taber does not mention the 
inconjparably fuie tonrmalines of Paris, Maine — some of which 
as polished in Lx)iidon, and now in the hands of Prof. Charles U. 
Shepard, of this place, almost rival the ruby and the emerald in 
color and beauty, and far exceed them in size. They are we 
believe without a parallel in the world.* The fine spinelles and 
other remarkable minerals of Orange Co., New York, and of the 
neiyfiborlncr parts of New Jersey, as well as the splendid transpa- 
rent and j'erfect beryls of Uaddam, recently brought to light by 
Prof. Johnston, of the Wesleyan University at Middletown, Con- 
necticut, some of them being httle inferior in beauty to the erne* 
raid, and far surpassing it in size, we suppose are unknown to oor 
lapidaries. — Ed$, 



Akt. XI. — On ike Ccnnexum between ihe Theory of the Earth 

and Ifw Secular Jdriatiojis of the Mas^netic Needle ; by Joun 
II. L ATHHup, Prolcssor of Mathematics and Natural Philosophy, 
Hamilton Ck)llege, Giiaton, N. Y. 

(Commuoicated for this JouruaU) 

Ik the course of some geological specnlaiions I recently had 
occasion to make, with a view to the a|)})lication of the jircvail- 
ing theory of the earth to the solution of some physical problems, 
I was led to consider its bearing on the phenomena of terrestrial 
magnetism. 



* The informatioo r«eeired by the recent return of Ptof. Sbepard from London, 
plicee tbU beyond n doubt Not, 13, 1639. 
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By the l^aory 9/ the earthy I mean tbat theory which supposes 
the present condition of our globe to be the result of a primitiTe 
solution of its materials by caloric and a subsequent cooling pro« 

cess ; by far the greater portion of the earth being ^till in a state 
of fusion, with an external solid crust of some iorty or &fty miies 
in thickness. 

With the direct evidence of the truth of this theory, the read- 
ere of the Journal of Science are of course well acquainted, 
loosing by this direct evidence, and the other numerous and 
satisfactory applications of the theory to the solution of physical 

problems, I propose in this paper to confine my remarks to the 
bt aj iriL'^ of the theory on the phenomena connected with the 
variation oi tiie declination of the needle. 

The observations of two or three centuries past demonstrate, 
as is well known, the gradual westerly motion of the line of no 
declination, at a rate which if uniform will complete an entire 
revolntion in about seven hundred years. The variations in the 
position of the horizontal and dipping needles at any point on 
tlie earth's surface, are doubtless dependent on the same physical 
causes, and have a like pieriod. 

Without going at all into the question of the nature of the 
nu^netic forces, it is a truth which we may take for granted in 
the outset, that the position of the magnetic line at any place, 
(that is, the position of the magnetic needle fineely suspended by 
its centre of gravity,) is the result of the combined action of all 
tlie maL'netic forces in the mass cf the earth, \v liatever the nature 
of these forces may be. This combnied action may on familiar 
dynamical priuciples be resolved into the two sets of magnetic 
forces, namely, those contained in the solid cnist of the earth, 
and those exerted by the internal fluid mass. Considering the 
former set by themselves, the needle freely suspended would 
take the direction of the resultant (A) of all the magnetic influ- 
ences in the solid crust. Considering the latter set by them- 
selves, the needle would take the diitciion of the rosnliant (B) 
of ail the magnetic influences in the internal fluid mass. The 
actual position of the dipping needle at any given time and ptace^ 
is in the direction of the diagonal between these two resultants. 

Now adopting for the present as true, the hypothesis that the 
internal fluid mass has in reference to the external crust a west- 
erly revuiution once in about 700 years, it would secai tiiut all 
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the obsenred coroequenceft relative to the secular motions of the 
needle must of necessity follow. For the resnltant (A) relative- 
ly to the observer at any place being a fixed line, the resultant 

(B) is movable, partaking as it must do of the westerly motion 
of the internal mass. If then we describe a vertical circle through 
the place of observation in the direction of the resultant (A) 
the plane of this magnetic vertical is fixed, and twice during 
each revolution of the fluid mass must the resultant (B) be found 
in this plane. Commencing with its higher position in this 
plane, it will pass westerly to its greatest elongation, thence east- 
erly to its lower conjunction with the magnetic vertical, thence 
to its greatest easterly elongation, thence westerly to its original 
position. Tt is. obvious that the noedle freely suspended by its 
centre of gravity, taking the direction of the diagouai between 
the two resultants, will follow tliesc motions of the resultant (B). 
Leaving the magnetic vertical at its minimum dip, passing to its 
greatest westerly declination, thence in its p^erly progress passp 
ing said vertical at its maximum dip to its greatest declination 
on the other bid* , thence to the place of bci^mning. Tlie pole 
of the dipping needle would thus describe a curve returning into 
itself, with a i)eriod equal to that of the supposed westerly rev- 
olution of the internal mass, and the secular motions of the ho- 
rizontal needle in its arc of declination would have the same 
period. 

It is obvious that if the magnetic poles of the external crust 

and of the internal fluid mass, were coincident with the pole of 
revolution, there would be no departure of the dipping or the ho- 
rizoutaL needle from the plane of the meridian. As this coinci- 
dence does not exist in fact, the position of the magnetic pole of 
the solid crust will be determined by the intersection ef magnetic 
verticals for different places, the position of such vertical at any 
place being determined by passing its plane through the needle 
when its dip is at a maximum or minimum. One only of these 
verticals will pass through the pies of revoluUoii and coincide 
with a terrestrial meridian ; and of course m all plnres situated 
on this meridian, the dip of the needle will be at a maximum or 
a minimum when the direction of the needle is due north and 
south. In all other places on the earth's surface, there will be 
an easterly or westerly declination of the needle when the dip is 
at a maximimi or minimum. 
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Tlius admiuing a westerly revolution of the internal fluid mass, 
results anaiogous to observed magnetio phenoinena would seem 
of necessity to follow. 

The question then returns upon us — ^Dnes the theory of the 

earth recjuire, as a necessary physical cuase<^aeuce, a westerly 
rcvulutiuri of the internal fui-ed mass? 

It is a fact noticed by La Place, and indeed one of easy de« 
monstration, that on the supposition of a gradual cooling process 
and a consequent diminution of the earth's radius by contractioni 
the diurnal revolutions of the earth would gradually become 
more ra])id, that is, the length of our day would be gradually 
diminishing. Every jiai tide of a revolvinj; sphere, on faUiug 
towards the axis hy a geijeral contraction, tends, by preserving 
its absolute velocity, to a more rapid angular motion, and the pe- 
riod of revolution fot the whole mass must be inevitably dimin- 
ishing. In the case of the earth, it is true that astronomy has 
not detected any change in the length of our day — a fact by no 
means incompatible with the exibiciice of such a change ; for in 
the first place the extreme accuracy which now marks astronom- 
ical observations is conijmratively of modern date ; and secondly 
it is stated as the result of calculation that a contraction of the 
radius of the internal fused mass of one twenty fifth of an inch 
in a century would be sufficient to account for all the results of 
volcanic action at the present age of the world. That astronomy 
has been unable to detect the m unite acceleration of ihe diurnal 
motion which has accrued since men began to converse with Uie 
stars on the plains of Chaldea, constitutes therefore no valid ob- 
jection to the truth of a geological theory involving such a result 
Improved methods, exact and long continued observations, will 
doubtless make astronomy a competent witness on this point in 
time to come. If the theory of the earth be true, it must be ad- 
mit led as a necessary physical conseciuence, tliat the length of 
the day is dioiiiusluug ; though the decremeut at this age of the 
world may be inappreciable from century to century, and the 
records of astronomical science may as yet furnish no evidence 
of the fact of such diminution. 

But this tendency to increased angular motion arising from 
contraction, must obviously be greatest in those portions of the 
mass of the earth which have contracted most, and least in ihuso 
parts which have contracted least Now the earth having been, 
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on the principles of the theory, subjected to a gradual cooling 
process, it is quite manifest that the coatiBCting infloences haTe 
had their piincipal seat of action on and near the surface, while 
in the interior their operation has been comparatively feeble. 

We beeiii therefore to be shut up to tht:! conclusiuu, iliat the mo- 
tion of the solid crust about the axis has Iteeii more accelerated 
by the cooiiug and contracting processes tiian that of the internal 
fused mass-^that the angular velocity of the former is more rapid 
than that of the latter-<4hat the latter as a whole is gradually 
falling back of the former. In other words, considering the solid 
crust as fixed relatively to the observer, there is a gradual wes^ 
erly revolution of the internal fused ma^. 

Thus admitting the prevailing theory of the earth, we infer, as 
a necessary physical consequence, a westerly revolution of the 
internal mass ; and admitting the western revolution of the in- 
ternal mass, the observed secular motions of the horizontal and 
dipping needles would seem of necessity to follow. 

In looking back on tlie attempts which have been made to as- 
sign tlie physical causes ol tiie variation of the dccliiiaiui?i of the 
needle, it is curious to remark how completely the tiieory un- 
der consideration embodies the hypothesis of Haliey ; who 
supposed the earth to have four magnetic poles, two fixed and two 
movable. Regarding the resultant of the magnetic forces of the 
solid crust as indicating the two fixed poles, we have the two 
movable poles of Halley indicated by the resnhant of the lua^- 
neiic Ibrces of the niternal fluid mass. The iiy^ioiliesis of Halley 
may well be set down as an instance of tixat grasp of mind with 
which " men before their time" seize upon truths, which it may 
require centuries of investigation fully to develop and demon- 
strate. 

It will be observed that in this paper I have confiiK d my re- 
marks to the connexion between the theory of the earth and the 
secular motions of the magnetic line. I propose to make the 
bearing of the theory on the subordinate oscillations of the needle 
the subject of a future communication. 

Hamiltoii College, Sept. 1839. 
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Abt. XII. — jyoiices of Tornadoes^ Sec. : by Robehx IIakk, D., 
Professor of Chemistry in the Umversity of Penosylvauia. 

L Aeoow/U of a Tornado^ which pasMod oner Promdenee^ and the 
Village of Somerset, jR. in August, 1838 * 

I PROPOSE to lay before the Society, for a place in their Trans- 
•aetions, an account of a tornado which occurred in the state of 
Rhode Island, towards the end of Augnst last 

This phenomehon was first observed near Providence, over the 

south-western suburbs of which it passed in a course geiierally 
from west by north, to smith by east. Only a few days sul>se- 
quently I visited some of the most remarkable sceues of its rava- 
ges. 

The characteristics of this tornado, from all that I could see or 
hear, are (^uite similar to those of the tornado which occurred at 
New Brtinswick, N. J. in June, 1835, and to which I referred in 

my pa]}er \\\X)ii the causes of tornadoes and water-S{X>uts, pubiiiihcd 
in the sixth vokune of the Society's Transactions. 

This recent tornado was advantageously seen by J. L. Tilling- 
haat, Esq. from a window of his mansion, which is so situated, 
on the brow of a hill on the eastern side of the city of Providence, 
as to afiord an unobstructed view of the country opposite. Mr. 
Tillinghast alledges that his attention was at first attracted by see- 
ing to the westward a huge inverted cone, of extremely dark va- 
por, which extended from the clouds to the earth. Ir) the contor- 
tions and spiral movements of its lower extremity, this cone was 
conceived to resemble the proboscis of an enormous elephant, 
moviog about in search of food. Sometimes it was elongated so 
as to reach the ground ; at others it skipped over the intervening 
space without touching it; but at each contact with the terres- 
trial surface or bodies resting thereon, a cloud of dust intermin- 
gled with their fragments, was seen to rise within tlie vortex. To 
those who were sufficiently near to the meteor, a fearful explana- 
tion of these appearances was simultaneously evident. Ponds 
were partially exhausted. Trees uprooted or deprived of their 
leaves or branches. Houses were unroofed, or uplifted and then 
dashed to pieces. Faiiiis were robbed of their grain, potatoes, 



* From the Transactions; of the Amwncan PbiloMphical Sodbtj. 
Vol. mvut, No. 1.— Oct.-I>ec. ia39. 10 ^ 
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fruit trees or poultry : nor were human beings secaie from being 
carried aloft, and more or less injured by subsequent descent. It 
was alledged that at Somerset two women were carried from a 
wagon over a wall, into an adjoining field. Within the same 

village a cellar door frame, with its doors bolted, was lifted, and 
then deposited on one side of its previous position ; although sit- 
uated to windward of the mansion to which it belonged. This 
result was the more striking, because, in consequence of their pr»» 
seuting an inclined plane to the blast, the doors and their frames 
would have been pressed more firmly upon their foundation by 
an ordinary wind. In consequence of the same dilatation of the 
air within the lionse, which lifted the cellar door, the weather- 
boarding on the leeward side was burst open, wliile thai to the 
windward was undisturbed. 

About four o'clock on the afternoon during which this tornado 
passed near Providence, there was heard at the farm at which I 
resided, twenty-five miles south of Providence and about fifteen 
miles from Somerset, the loudest thunder which I ever experien- 
ced. It made the house in which I was tremble sensibly. 

I have received from an estimable friend, Mr. Allen, a most in- 
tercsnng account of this tornado, which pasnrd over the river, 
and there produced the appearance of a watcr-spout, while he 
was sufficiently near for accurate observation. In one respect his 
narrative tends to justify my opinion, that the exciting cause of 
tornadoes is electrical attraction. In two instances in which 
flashes of lightning proceeded from the water, Mr. Allen remarked 
iliiii the elfervescencc produced by Liic luiiiddu in tiic water very 
perceptibly subsided.* 

Exiraci from a LeUer wrilteii by JkjacJiariah Alien^ Esq.^ 0^ 

Providence. 

" It was about three o'clock, P. M., during a violent shower, 
that I observed a peculiarly black cloud to form in the midst of 
light, fleecy clouds, and to assume a portentous appearance in the 
heavens, having a long, dark, tapering cone of vapor extending 
from it to the surface of the earth. The form of this black cloud, 
and of the cone of vapur depending from it, so nearly resembled 



• Essay on thf C-^u^p of Tornadoes or W<itor-spouts in sixth vol. AmericWI 
l^biiosopbicai Troasacuons, or in Sillimaii'i Journal, vol. 32, for 1837. 
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the engraved pictures of ^ water spouts' above the ocean, which I 
bod freqtiently seen, that I should have come speedily to the con- 
clusion that one of these ^ water spouts' was approaching, had I 
not been aware that this phenomenon occupied a space in the 

heavens directly over a dry y lain of land. Whilst attentively 
watching the progresii oi ilie cluud, with iis pdrtentous dark cone 
trailiug its point m cootact with the surface ot the earth, I noti- 
ced nnmerous black specks, resembling docks of blackbirds on 
the wing, diverging from the under surface of the clouds, at a 
great elevation in the aur, and falling to the ground. Among 
these were some objects of larger size, which I could discern to 
be fragments of boards, sailing ofi obliquely in their descent. 
Tins alarming indication left v\o room lor doubt tliat a violent tor- 
nado was fast approaching, aud that tiicse distant, dark specks were 
fragments of shingles and boards uphfted high in the air, and left 
to la]l, 6om the outer edge of the black conical cloud. This fear- 
ful appearance was repeatedly exhibited, as often as the tornado 
passed over buildings. 

"The wlijilwind soon swept towards an extensive range of 
buildings, vviihiii a few yards of me, the roof of which appeared 
to open at the top, and to be uplifted for a moment. The whole 
iahnc then sunk into a confused mass of moving rubbish, and be- 
came indistinctly visible amid the cloud that oveispcead it, as 
with a mantle of mist. 

" The destructive force of the tornado now became not only 
apparent to the eye, but also fearfully terrific, from the deafening 
crzish of breaking boards aud innbers, startling the amazed spec- 
tator in alarm for his personal safety, amid the roar of the whirl- 
wind, and the shattered fragments flying like deadly missiles near 
hinL At one instant, when the point of the dark cone of cloud 
passed over the prostrate wreck of the building, the fragments 
seemed to be upheaved, as if by the explosion of gunpowder, 
and I actually became intensely excited with the tear that the 
moving mass might direct its march towards the open are^of the 
yard, to which I bad resorted, after abandoning a building in 
miiich I had previously found shelter. 

^ Fortunately the course of the tornado was not over the buikU 
ing used as a depot by the Stonington Rail-road Company in Prov- 
idence, wliere there was a numerous assemblage of passengers 
awaiting the departure of the cars \ otherwise several hves might 



have been lost. 
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The most inteiesting appearance was exhibited when the to^ 
nado left the shore, and- etnick the surface of the adjacent river. 
Being within a few yards of this spot, I had an opportunity of 
accurately noting the effects produced on the surface of the 
water. 

"The circle formed by the tornado on the foaming water was 
about three hundred feet in diameter. Within this circle the 
water appeared to be in commotion, like that in a huge boiling 
cauldron ; and misty vapors, resembling steam, miMdiy arose from 
the surface, and entering the whirling vortex, at ttmee veiled from 
sii^ht tlio centre of the circle, and the lower exiremity of the 
overhanein« cone of dark vajtor. Afiiid all the agitation of the 
water and the air about it, this cone coutmued unbroken, althun !i 
it swerved and swung around, with a movement resembling that 
of the trunk of an elephant whilst that animal is in the act of 
depressing it to the ground to pick op some minute object In 
truth, the tapering form, as well as the vibrating movements of 
the extremity of this cone of va|A>i , bore a :>triidng resemblance 
to those of the trunk of that great animal. 

" Whilst passing off over the water, a distant view of the cloud 
might have induced the spectator to compare its form to that of 
a huge umbrella suspended in the heavens, with the column of 
vapor representing the handle, descending and dipping into the 
fuain of the billows. The waves heaved and bwtUed, whenever 
the point of this cone passed over them, apparently as il some 
magical spell were acting upon them by the effect of enchant- 
ment Tufke I noticed a gleam of lightning, or of electric ^flvH 
to dart through the oohimn of vapor, which served 08 a condaeter 
for it to ascend from the water to the doitd. After the flash the 
foam of the water seemed immediately to diminish for a mom^tj 
as if ike disrhar!:^e of the electric Jiuid had served to calm the ei- 
dtemeni on Ha a ^^i la ted surface. 

" The progress of the tornado was nearly in a straight line, 
lowing the direction of the wind, with a velocity of perhaps eight 
or ten miles per hour. 

Near as I was to the exterior edge of the circle of the tornado, 
I felt no extraordinary gnst of wind : but noticed that the breeze 
continued to blow uninterruptedly from the same quarter from 
which it prevailed before the tornado occurred. 
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^* I aba particiilarly observed that there was no perceptible in- 
crease of tempeiatQie of the air 84jaceDtto the edge of the whirl- 
wind, which might have cansed an asoendiDg cnrrent by a rare- 
faction of a jK^rtion of the atiriobjiheit;. After passing over the 
sheet of water, and gaining the shore, I observed the shineles 
and fragments of a barn to be elevated and dispersed high in the 
air ; and the dark cloud continued to maintan the same appear- 
ance which it at first presented, until it passed away beyond the 
seope of a distinct vision of its misty outlines. 

"The above imperfect sketch can convey to your mind only a 
feeble impression of this exciting scene, which iti ]);is^ifig before 
me excited just enough of ten or to impart to the spectacle the 
most awful sense of the power, sublimity and grandeur of the 
Almighty, as described in the glowing words of the Psalmist* 
* He bowed the heavens also, and came down ; and darkness was 
under his feet ; and he did fly upon the wings of the wind. He 
made darkness his secret place ; his pavilion round about him 
were dark waters and thick clouds of the skies.' 

IL At Chatma/yt Pms^ 

To the Editors of die National Gazette. 

MesarB, SdiiurB — You had publiiiied a nMmoir on tornadoes 

by a distinguished foreigner, CErsted. Conceiving the impression 
conveyed by that article less worthy of consideration ilian liiose 
which had been presented in a memoir wliich I had previously 
poblished, I hope that I shall be considered as having had a suffi- 
cient incentive for endeavoring through the same channel to cor- 
rect the erroneous impressions which that memoir was in my 
opinion of a natare to produce. 

In my letter to you of the 26th ult. it was stated that I con- 
sidered tornadoes as the consequence of an electrical discharge 
superseding the more ordinary mediujox of lightning. From an 
article which has since met my attention in the Journal des Debats, 
published on the 17th of July at Paris, it appears that a tremen- 
dotis tornado occurred about the last of the preceding June in the 
vicinity of thai metropolis. The losers applied for indemnity to 
certain insurers, who objected to pay on the plea that the policies 
were against thunder storms not against tornadoes. This led to 
an application to the celebrated Aiago, who referred the case to 
another savant, Peltier. 
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Prom the report of Peltier, of which I subjoin a translation, it 
will be seen that, excepting his neglect of the co-operative influ- 
ence of the elasticity of the air, he sanctions my opinioa that a 
tornado is the effect of an electrical discharge.* 

" Yesterday," says Feltier, I viated the commune of Chate- 
nay in the canton of Ecooen, department of Seine and Qiae, and 
iniresti gated the disasters experienced in the month of June last, 
from ii tornado winch first originated over the valley of Foiiteiiay 
des Loiu l os. At present I can give only a summary accoimt of 
this wonderful phenomenon. 

" Early in the morning a thunder cloud arose to the south of 
Cliatenay, and moved at about ten o'clock over the valley hetween 
the hills of Chatenay and those of Ecouen. The cloud haYing ex- 
tended itself over the valley, appeared stationary and about topess 
away to the west. Some Lhuuder was heard but nothing remiirka- 
ble was noticed, when about midday a second thunder storm com- 
ing also from the south and movmg with rapidity advanced towards 
the same plain of Chatenay. Having arrived at the extremity of the 
plain above Fontenay, opposite to the first mentioned thunder 
cloud, which occupied a higher part of the atmosphere, it stopped 
al a little distance, leaving spectators for some moments uncertain 
as to the direction which it would ultimately take. That two 
thunder clouds should thus keep each other at a distance, led to 
the impression tliat boiug charged with the same electricity, they 
were rendered reciprocally repellent, and that a conflict would ensue 
in which the terrestrial surface would play an important part. Up 
to this time there had been thunder continually rumbling within 
the second thundercloud, when suddenly an under portion of this 
cloud descending and entering into communication with the earth, 
the thunder ceased. A prodigious attractive power was exerted 

*I had presented copies of the pamphlet containiog my memoir to M. Arago and 
fleveral other memherp of the Ingtitute. In a sobteqaent eonvemtion he referred 
to aorae of the ■UQwIioiM which it cootuned. Am it eon v^ed a view of the que*- 
tion decisively favorable to the claimants, it may bo infeiTed that it moat haro 
beeo alluded toby Aragu and thus have become the source ofPclticr's impressions. 
Ilmav th<Tf f(»ro he anliripaled that due acknowlrdgmpnt will hr. fioriaftcr njadc 
by lum win II It * realizes bis promiscof making a riioro clahoriTp rf p. rr on tlu- t<ir- 
nado of Chatenay. Before entering upon tlie arguiu&uls by winch 1 su>uiin(-d my 
hypothesis it was briefly stated in the following words : " ^ur maturely cotutidtring 
att thefttitiU IamUdt» suggest thai atomad» it the igwA qf on tlutryied current of 
mSr sufertediftg tk» mart uttuUmemttrf UsehBrg* kUwem tke earth and tJaudt, m 
thoH vivid tparkt vekkk w caU Ugkinhtg." 
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forthwith, all the dost and other light bodies which covered the 
sarface of the earth mounted towards the apex of the cone fonned 
bythecload. Ammblingthnnderwascontlnaallyheard. Small 

clouds wheeled abuui die inverted cone rising and descending with 
rapidity. An intellisrent spectator. M. Dntour, who was admi- 
rably placed tor observation, saw the column formed by the tor- 
nado terminated at its lower extremity by a cap of fire ; while this 
was not seen by a shepherd, Oliver, who was on the very spot, 
bat enveloped in a cloud of dust. 

To the southeast of the tornado, on the «de exposed to it, the 
trees were shattered, while those on iltn otiier side of it preserved 
their sap and verdure. The poi ti(Mi attackr'tl aj){)enred to have 
experienced a radical change, while the rest were not aliected. 
The tornado having descended into the valley at the extremity of 
Fontenay, approached some trees situated along the bed of a rivulet, 
which was without water though moist. AAer having there bro* 
ken and uprooted every tree which it encountered, it crossed the 
valley and advanced towards some other trees, which it also de- 
stroyed, in the next place, hesitating a few moments as if un- 
certain as to its route, it halted immediately under the hrst men- 
tioned thunder cloud. This although previously stationary, now 
began as if repelled bythe tornado, to retreat towards the valley 
to the west of Ghatenay. The tcvnado after stopping as I have 
described, would infallibly on its part, have moved on towards 
the west to a wo d m that direction, if the other thunder cloud 
had not prevented it by its repulsion. Finally it advanced to the 
park of the castle of Ghatenay, overthrowing every thing in its 
path. On entering thispark, which is at the summit of a hill, it 
desolated one of the most agreeable residences in the neighborhood 
of Paris. All the finest trees were uprooted, the youngest only, 
which were without the tornado, having escaped. The walls 
were thrown down, the roofs and chimneys of the castle and farm- 
house carried away, and branches, tiles and other movable bodies, 
were thrown to a distance of more than five hundred yards. 
Descending the hill towards the north, the tornado stopped over 
a pond, killed the fish, overthrew the trees, withering their leaves, 
and then proceeded slowly along an avenue of willows, the roots 
of which entered the water, and being during this part of iis 
progress much diminished in size and force, it proceeded slowly 
over a plain, and finally at the distance of more than a thousand 
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yafds from Chatenay, divided into two parts, oue of which disap- 
peared in the clouds, the other in thegroundL 
" In this hasty account I have, with the intention of returning 

to this portion of the subject, omitted to speak particularly of it» 
eliect upon trees. All those which came within the influence of 
the tornado, presented tlie same aspect ; their sa]) was va}X)rized, 
and their iigneous fibres had become as dry as it kept for forty ei^?ht 
hours in a furnace heated to ninety degrees above the boiling pouil. 
Evidently there was a great mass of vapor instantaneously formed, 
which could only make its escape by bunting the tree in every 
direction ; and as wood has less cohesion in a horizontal longitur 
dinal than in a transverse direction, these trees were all, throughout 
one ^x^rtion of their trunk, cloven into laihs. Many trees attest, 
by their condition, that they served as conductors to continual 
discharges of electricity, and that the high temperature produced 
by this passage of the electric fluid, instantly vaporized ail the 
moisture which they contained, and that this iostantaneous va- 
porization burst all the trees open in the direction of their length, 
until the wood, dried up and split, had become unable to resist 
the force of the wind which accompanied the tornado. In con- 
templalinir the rise aud prosrress of this phenomenon, we see the 
conversion of an ordinary thunder gust into a tornado ;* we be- 
hold two masses of clouds opposed to each other, of which the 
upper one, in consequence of the repulsion of the similar electci- 
eities with which both are charged, repelling the lower towards 
the ground, the clouds of the latter descending and communi- 
cating wiili the earlh by clouds of dust and by the trees. This 
commuuicalioii once formed, the thunder immediately censt s 
and the discharges of electricity take place by means of the clouds 
which have thus descended, and the trees. These trees, tra^ 
versed by the electricity, have their temperature, in consequence, 
raised to such a point that their sap is vaporized, and their fibres 
sundered by its effort to escape. Flashes and fiery balls and 
sparks accompanying the tornado, a smell of sulphur remains for 
several days in the houses, in which the curtains are found dis- 
colored. Every thiug proves that the tornado is nuUiitig else 
than a conductor formed of the clouds, which serves as a passage 



* See 5th vol. of the AnMrictto Piiiloftopliieal ThMotioni, or SUltBUtt'f Jow- 
nal for 1837, toI. 22, page 154. 
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for a coil ti una! discharge of electricity from those above, and that 
the dilferencc between an ordinary thunder storm and one ac- 
companied by a tomadO| consists in the presence of a conductor 
of clouds, which seem to maintain the combat between the ujh 
per portioii of the tornado and the ground beneath. At Chatenay 
this conductor was formed by the influence of an upper thunder 
cloud, wliich forced the lower portion of an inferior thundercloud 
to descend and come into coatacL with the tcrrebtrial surface.*' 

Peltier concurs with me in the opinion that the tornado super- 
sedes lightning by aflcvding a oondoctuig commonication between 
the terrestrial smfice and thunder cloud : but he conceives that 
the cloud by its descent becomes the conductor through which 
the electric discharge is accomplished ; whereas agreeably to the 
ejLplaiiation which I siigLnjsted, a vertical blast of air and every 
body carried aloft coatribuies to form the means of communication. 
Agreeably to this suggestion the electric fluid does not pass by 
conduction, bat "convection," as explained in my letter of the 
26th ult> That the idea of the Parisian savant that the cloud 
acts as a conductor is untenable, must be evident, since the light 
matter of which a cloud is constituted could not be stationary be- 
tween the eaith and sky in opposition to that upward aerial cur- 
rant of which the violence is proved to be sufficient to elevato 
not only water, but other bodies specifically much heavier thaa 
this liquid. 

So much of the narrative of Peltier as relates to the repulsion 

between the thunder clouds, is nicorisibteiit with any other iacts 
on record res|x*cting tornadoes which have come within my 
knowledge. It should be recollected that this part of the story 
does not depend upon the observation of the author, and may be 
due to the imagination of the witnesses whom he examined. 
The most im^xjrtant part of his evidence is that respecting the 
effect u\)on the trees, which appears to me to demonstrate that 
they were the medium of a tremendous electrical current. 

In my memoir I noticed the injury done to the leaves of trees, 
and stated my conviction that " as was inconceivable that me- 
ekamcal iaeeraiian eould have thus extended itself equaUy among 
the foliage f a surmise may be tearranted that the change was 
effected by ekdridty assockUed Ufith the tomadau^* 

Vol. xxxvut. No. l.*-0et--D6c. 1830, 11 
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UL — On TamadoeSf and (Ersie^s Memohra resfecUng them. 

To the £diu»n of tlie Naiional Gazette. 

Dear Sirs^ — believe it is generally admitted by electricians 

that the enormous discharges of the electric fluid, which, during 
thunder gusts, take place in the form of lightning, are the conse- 
quence of the opposite electrical states of an immense stratum of 
the atmosphere coated hy the thunder clouds, and a corresponding 
portion of the terrestrial surface. In a memoir published in the 
5th volume of the American Philosophical Tcansactions, repub- 
lished in SilHman's Journal, vol. 32, for 1837, 1 had endeavored 
to show that the tornado was tlie consequence of the same causes 
piociucing in lieu of lightning, an electrical discharge by a verti- 
cal blast of air, and the upward motion of electrified bodies. In 
your Gazette of the 30th ult., you have republished an article by 
the celebrated (Ersted, in which it is alledged that tornadoes or 
water-spouts cannot be caused by electricity, because there is no 
evidence proving that persons exposed to them have experienced 
electrical i»hocks. To me it appears evident that the scientific 
author confoundb tiie dilitix^it processes of discharge to which I 
have alluded, the one occurring in thunder gusts, the other in 
tornadoes ; also that he has forgotten that a shock can be given 
neither by a blast of electrified air, nor by a continuous electrical 
current, a transient interruption of the circuit being indispensable 
to the producti(Mi of the slightest sensation of that nature. If a 
person, having a conducting communication between one of his 
hands and a charged surface of a well insulated battery, hold in 
the other hand a pointed wire, the battery will be discharged 
through him and through the wire, producing a blast of electri- 
fied air from the point, without his experiencing any shock ; nei- 
ther would a shock be given to any person by exposure to the 
blast tlius produced. 

This form of electrical discharge to which I ascribe tornadoes, 
in which electricity is conveyed from one surface to another by 
the motion of air or other movable bodies intervening, is by Far- 
aday designated as oemvec^tbn," from the Latin <*conveho/' to 
carry along with. 

In the comparatively minute experiments of electricians, the 
process of convective discharge, is exemplified not only by the 
electrified aerial blast, but likewise by the play of pith balls, the 
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dance g£ poppets, er the vibration of a pendulum, or bell clapper. 
The passage of sparks is found to arrest or to check such move- 
ments, and in like manner the passage of lightning has been ob- 
served to mitigate the vertical force of a tornado. 

While a meteor of this kind, whicli pitssed over Providence 
last year, was crossing tlic river, the water, within an area of 
about three hundred feet in diameter, was found to rise up in a 
foam, as if boiling. Meanwhile two successive flashes of light- 
ning occurring, the foam was observed to subside after each flash. 
It is thus proved that a discharge by lightning, is inconsistent 
with the discharge by convection, and that so far as one ensues, 
tlie otlier is im})eded. 

In an account of a treuiendoiis storm of the kind of which I 
have been treating, published in Silliman's Journal for July last, 
it is mentioned that at its commencement it was only a violent 
thunder gust This is quite consistent with the experience ac- 
quired by means of our miniature experiments, in which a dis- 
charge by sparks may be succeeded by a discharge by convection, 
or vice versa ; or they may [irevail alternately. la one ciise the 
electric fluid passes in the gigantic sparks called lightning, in the 
other it is conveyed by a blast of electrified air. In the former 
case, animals are subjected to deleterious shocks^ while in the 
latter no other injury is sustained than such as lesults from col- 
lision with the air, or other ponderable bodies. 

In the case of the tornado, the vertical blast is accelerated by 
the diiierence between the pressure of the air at the earth s sur- 
face, and at the aluuide t*) which the blast uxtoiKls. Should this 
be a mile there would be a difibrcnce nearly of one hundred and 
forty four pounds per square foot. During the tremendous gale 
which prevailed at Liverpool last winter, the greatest pressure of 
the wiml was estimated at only thirty pounds per square foot 
So far as the ingenious inferences and otMervations of Mr. Espy, 
as to the buoyuiu y rcbulting from a transfer of heat from aqueous 
vapor to air hold good, the vertical force so alledgcd to arise, will 
co-operate to aid the influence of electric discharges by con^ 
vection. 

The distinguished author of the memoir alluded to at the out- 
set of this communication, conceives that were electricity the 
cause of tornadoes, the magnetic needle diould be disturbed by 
them i aud wiiiiuui advancing any pruol ilial such di&turbaiicu 
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does not take place, founds thus an objection to eiectcical agency. 
I oonceive that it would be unreasonable to expect a magnetie 
needle to be afiectedbyanelectiifiedblaalofittr if protected fraia 
itB mechanical force. 

It has been shown by Faraday that without peculiar manage- 
ment, t( tidiiig to prolong the reaction, the most delicately sus- 
pended needle cannot be made to diverge in obedience to the 
most powerful discharges of mechanical electricity. An eiectii- 
oal spark may impart a feeble magneliflm» but is too rapid and 
trBDsient, to affect a needle. Moreover, when a needle is ai right 
angles to an electric current which would be quite competent to 
influence it if parallel to it, there can be no consequent move- 
ment, since the current tends to keep it in that relative position. 
The direction of every electrical discharge inducing a tornado 
must necessarily be nearly at right angles to the needle, since it 
must be vertical, while the needle is necessarily horiiontal when 
so supported as to traverse with facility. 

I do not perceive any facts or suggestions in the article by 
(Ersted, which are competent to render the phenomenon of which 
he treats more intelligible tiian it was rendered by the accurate sur- 
vey and examination of the track of the New Brunswick tornado, 
by Pres. A. D. Bache, and Mr. Espy, in connexion with the 
accounts published by other witnesses of that and other similar 
meteors. 

It seems to be admitted on all sides, that within a certain space 
there is a mrefaclion of air tending to burst or unrouf houses ; 
that the upward blast consequent to this rarefaction, carries up all 
movable bodies to a gieater or less elevation; and that an afflux of 
air ensues from all quarteis to supply the vacuity which the ve^ 
tical current has a tendency to produce. Trees within the rare- 
fied area are uprooted and sometimes carried alult, but oa either 
side of it, or in front, or in the rear, are prostrated in a direction 
almost always bearing towards a point which during some part 
of the time in which the meteor has endured has been nnder the 
axis of the column which it formed. 

It appears to me that all the well authenticated characteristics 
enumerated by (Ersted, are referable to the view of the case thus 
preserved. This distinguished author assumes that there is a 
whirling motion, although between American observers, this is a 
debated question. It seems in tbe highest degree probable that 
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fjacdon does take place oecasionaUy, if not osuaUy, nnce in the 
caee of liquids nishing into a vacuity, a whirlpool is very apt to 

ensue. But as slight causes will in such cases either induce or 
arrest the circular motion, such movements may be contingent. 
It would however appear probable that when gyration does exist, 
it may, by the consequent generation of a centrifugal force, tend 
to promote or sustain the larelaction and thus contribute to aug- 
ment the fence, or prolong the duration of a tornado. 

From obsenratkms made upon the track of the recent tornado 
at New Haven, I am led to surmise that ihcic was more than one 
axis of gyration and vortical force. I conceive that in conse- 
quence of the diversities in the uature of the bodies or the soil, 
there was a more copious emission of electricity from some parts 
ai the rarefied area than others. In two instances wagons with 
iron wheel tires and axles, were especially the objects of the rage 
of the elements. Trees equally exposed were unequally affected, 
some being carried aloft, while others were left standing. The 
area of a tornado track may be more analogous to a rough surface 
than a point, and the electricity may from its well known habi- 
tudes, be given off only fiom such bodies as are from their shape 
or nature most &vorable to its evolution. 

Since these inferences were made, I have observed in Reid's 
work iif>on storms, that similar impressions were created by Ikcts 
observed (1 1 irnig a hurricane at Mauritius, in 1824. Tt was re- 
marked that narrow, tall and decayed buildings, ready to tumble 
Into rains, escaped at but little distance from new houses, which 
were overturned or torn into pieces. It was inferred there were 
local whirlwinds, subjecting some localities to greater violence 
than others iii the vicmity. In the case of other hurricanes sim- 
ilar facts have been noticed. 

It may be expedient here to subjoin, that I consider a hurricane 
as essentially a tornado, in which an electric discharge by " an^ 
vKHUm^^ associated with discharges in the form of hghtning, takes 
place fiom a compamtively much larger surface. In the case of 
the hurricane, however, the area of the track is so much more 
extensive, that tlie height of the vertical column to iliu diameter 
of the base bemg proportionably less, tliere is necessarily a modi- 
fication of the phenomena, which prevents the resemblance from 
being perceived* In the case of the hurricane, the column is. too 
bioad to come within the scope of a human eye. 
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So much has lately been presented to the public, either through 
the newspapeniy joumals, or lectures, which I consider deuxm- 
stnibly incorrect, that 1 can hardly, consistently with my love of 

true science, remain an inactive obsenrer of the consequent per- 
version of the public mind. Unfortunately it is diliiciili ii' not 
in)]H;ssible to discus»i> such stibjects without a resort to language 
and ideas, which are too technical and abstruse for ]iersons who 
have not made chemistry and electricity an object of study. I 
have however piepaied a series of essays, in which the causes of 
storms are stated, agreeably to my view of this important branch 
of meteorology. 



Am. JIJEL—On the Sihirian Sffstem, wi^ 

and CharaekrisHc Fossils; by T. A. Conbad. 

The geological structure of the territory of the U. States is be- 
ginning to be fairly understood, t^urough the active exertions of the 
State geologists. We no longer confine ourselves to the ^'^ue terms 
of transition and giauwacke, but nre aware that many distinct for- 
mations have been so designated. Prof. Eaton has long since given 
names to some of these, which have been found useful, and would 
have been much more so, had the fossils been collected in suffident 
numbers, and with great care to preserve their stratigraphical re- 
lations. But this is a work of time and labor, and could not be 
exjHicted of an indi^ddual wbo bad other duties iiv |>erionn, and 
at a period when the tiansitioa with its beautiful fossils, and other 
most interesting history were almost wholly neglected even in 
Europe ? Taking a glance at the geology of the United States, 
we find the Silurian system of Muvchison spread over the greater 
portion of New York, Ohio, Indiana, Kentucky, and Tennessee, 
and terminating on ibe i>outh in the mouataiaous or rather hilly 
region of Xortli Alabama. In the vicinity of Florence and Tus- 
cumbia we find the Oriskany sandstone, (as designated iu the New 
York reports,) a rock very easily recognized by its casts and im- 
pressions of Isfge brachiopodous bivalves, quite unlike, as a group, 
to any fossils above or below them. In Europe, a rock termed 
old red sandstone separates the Silurian from the carboniferous sys- 
tems, and IbrtunaLely 1 liave detected the buuie rock, and witii lU 
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characieristtc fossilj the scales of a fish tornied Holoptychns no- 
hilifisimus, figured in Murchison's work oa the tiiiuriaii system. 
This rock not only holds piecisely the same place between the 
coal and the Siluzian rocks, and contains the same duuacteristic 
foesil, bnt is the same in color and mineral character, as the okl 
rad sandstone of England, It occurs on the rail-road near l^loss- 
bnrg, Tioga cuiujty, Pennsylvania, whence I received a fine s[)eci- 
men last spring. The carboniferous system is also well devel- 
oped in this country, but the mountain limestone is rare and in 
thin depositions generally. The fossils, howerer, are numerous 
Bad well characterized in the shales and ironstone nodules. The 
next sncceeding formation or system, the new red sandstone, 
is very limited, ami abuvu it we find no trace ui thai interesting 
series of rock, the o lites, lias, wealden, (fee, but the cretocoous 
rocks are widely distributed. Finally, the tertiary ibrmations, 
corresponding to the eocene, and older and newer pliocene, stretch 
along nearly the whole of the seaboard. I have lately ascertained 
that the eocene or lower tertiary occurs in the bluff at Natchez, 
Mississippi. The various formations, from the coal inclusive to 
the top of the series, have been found to correspond with those 
in Europe in a remarkable manner. It remains now to determine 
how far the correspondence between the subdivisions of the Eng* 
lisfa and American Silurian rocks can be determined, As I have 
lately examined the splendid work of Mnrchison with this vieW| 
it may be interesting to geologists to learn the result, although it 
is necesb^u il as yet bal an iiiii>erfect view of this important sub- 
ject. Begniumg, therefore, with the Llandeilo flags, I will ob- 
serve that this formation in the New York geological reports was 
compared to the Trenton limestone, but since the examination of 
Murehison's work I find that the Llandeilo rocks are characteri* 
zed by two species of trilobites which are extremely rare in this 
country, aud altliuugh they occur in the Trenton limestone, I 
caimul but consider them as evidence that the Llandeilo rocks 
have been thinly deposited and subsequently swept away. 

Caradoc Sandstone. 

This appears to correspond with the celebrated limestone of 
Tr«nton Falls, known by the name of Trenton limestone, which 

occurs in many places in the nortlicnstLrn iKjitioii of New York 

and in Canada, and passing under the upper Silurian rocks, reup- 
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pears at Uincinnati, Columbus, and other places in Ohio, and ter- 
minates on the south in Tennessee. It occurs at Bedford Springs 
and other localities in Pennsylvania. It is a singular fact, and 
may be the means of lessening the &ith of some geologists in the 
value of organic remains, that the well known trilobite, Calymene 
BUuneubachii is not known to occur in the Caradoc sandstone, 
but is here characteristic of the Trenton limestone. But we re- 
gard groups, not a single species, in comparing rocks of distant 
localities, and it will be found that such discrepancies occur in 
other formations without ever being in amount sufficient to create 
confusion and prevent comparison. There is one fossil figured 
by Murchison as a Caradoc species, which here lies immediately 
below the Wenlock shale. This arrangement would embrace 
Salmon river sandstones and shales and the Niagara saudbLuiies, 
two very distinct Ibrmations, in the same division, wlience I infer 
that the Salmon river rocks are wanting in Wales, and the I^iag- 
ara sandstone very rarely present, which brings the Pentamerus 
rock in contact with the Caradoc sandstone* Traces of the Niag- 
ara sandstone in Wales may be recognized by the occuitence of 
Agnostus latus, (nob.) and Planorbis trilobatus, (Btellerophron, 
Suw.) which belong exclusively to this formation. It is remark- 
able that the Caradoc rocks shonld consist oi sandslono in Wales, 
whilst the Trenton limestone and slate form so prommeut a fear 
ture of the series in this country. Had it been otherwise, a more 
extended correspondence would probably have occurred between 
the fossil groups on each side of the Atlantic 

Wenlock Shale. 

This formation is clearly identified with the shale of Roches- 
ter, (calciferous slate, Eaton. ) It contain^. Ill considerable abun- 
dance, the Asaphus limulurus, Green, (A. longicaudatns, Murch.) 
Trimerus delpliinocephalus, so common in this shale, is said to 
occur in the Wenlock limestone, but to characterize the Ludlow 
formation in Wales, whilst here it has never been found above 
the Rochester shale ; it is, therefore, a ciuious instance of a spe- 
cies having been preserved in one region after it had been de* 
stroyed in another, like the Calymene Blumeubachii. 

Wenlock Litneslone, 

This is represented by a series of limestones admirably deve!- 

oped in the Helderberg mouutaiii, ui which I Ixave auliced iiiXj 
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distinguished by different gionpt of organic remains. They pio- 
bably occupy more surlace throughout the Union than any other 
ftflsiiiferous rocks. 

Ijudhuf Rocks. 

These hare not yet been subdivided, and they can only in a 
general way be compared with Murchiaon's group. The organic 

remains are in great numbers and vaiicty, aiid are very uiiiike 
those of the lower Silurian rocks. 

The following table is given in order to correct some errors in 
that published in the New York reports, and to show the relative 
position of certain fossils which may be regarded as characteiistic 
species. Though the table is necessarily incomplete, great care 
has been taken to render it correct as far as it goes, and I trust it 
will be found to convey a. nuvel view of the wonderful variety of 
strata, each with its peciiiiar organic remains, which compose the 
biiuriaa system. 

OLD BED SYSTEM. 

FormalUms. Churacteristic FossUs, 



SILUaiAN SYSTEM. 

Ckarmctmttie FmsUb, 

fDipIeura Dekayi, Crypli«us Greenii^ Pterinea fas- 

Sandptonr and shales J cimlata, Cvrf'><»'r;i«* maximum, C. giguutcum, Or- 
of Cazcnovia, &c. J tias orbiculaius, Urllioccras pyrifurme, and many 

imnamed bivslvM. 

21. Shales of Moscow C Atrypn n.opnra, A. conce&trica, DatUiyiil gnniiloni 
and Lake Erie, ( Cfryplueus calliteles. 

20. Onondagalimestone,{ Atryi- « 

19. Oriskany sandstone, 5 ^^^Xes.'''"*''^' ^" 
18. San<I>toii.' ofClnrks- ( A lurifo Orthocona, Pterineft, (tulobile,) Caiymene 

viilc,Ht-ldorbcrg, ? plaiys. 
17. LimetoiieQfClarks. C pji^oj^j, 

16. Sandiitonc, FucoidoH cauda-galli. 

15. Blue limestone, Delthyris, (new.) 

I , . C Trilobites, (two new cencra.) Dolthyris raacropleu- 

t^atSkUl crecK, ^ ^^^^^^ SjLrophomcaa rustdlata. 

^no,^***" { Pent«n»«r"8 (Auypa) galcatus, Alrypa lacunosa. 

C Tentdculit'-'? nnnnl itn-; Dclthris, (new.) Orthis, 
12. Water limestoDe, < (new,) various uiiiY;iivcs unaamod| Cythcrina, a 

^ largo specie*. 

Vol. xuTui, No. 1^0et.-Dee. 1839. IS 
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11. Gypseous shales, EuryptPrus rcmipcs. 1 ® 

10. Lockport limestone, Cnti' uipora, (new.) I 5* 

C Asupliiis limttlnnM, Platynotos, Trimeras delphioo- > ^ 
9» Boeheilerthatti \ cephalus, Ortlus <^k-gantalft, StrophomoM tmis- 1 • 



Pentamenis oblongus. 



8. IstPontanicrus liiuc" 

>iono, 

7. lireen alute ami iron | Asnostus latus, StiopbooieiMi eoingaU| Tontacu- 
ore, ) lites parvus. 

Top stratum. t OietnolilM Beokii. 
6. Niagara sandstnno, > Fttcoidot Harlani, LingoU eomea. 

5. OHto jnndstonc and ) carinata, Cyrtolites omatiia. 

shale uibaluiuu river, 3 

fBlack ilalay Triarthrus Beokii, Grapiolites or Fucoidea dantatns. 

^1 ( Oriliis testudinaria, O. rallartla, Strophomona seri- 

] Trenton limoatone, < cca, S. deltoideaf Caljmene Blumenbachiii C mi* 

f eroplaura, Cryptolitbna, Itotaloa. 

9. Sparry limaaKma, Fncoidaa daminiia. 

1^ Mohawk Itnaaitoiie. Orthostoma commonit. 



0 



o 



>5 



o 
9 



J C Calrin rousa.ul PuU- ) j^j 
\ dam sundstouei ) ° 

Hudson slates, GraplohteSi (Fucoides sent.) 

Spedes cmman ta Ifte Siiurkm rocks of Wales and the Umkd 

States. 

L.UDLOW ROCKS. 
Shells. 

Cyrtoceras (Phrugmuceras) giganteum, 
Orthoceras pyriforuic, 
BeUaropbffOD axpaimia, 
Orthia orlncularia. 

WENLOCK LIMESTONE. 

CM*. SkdU, T^MiUs. 

CjathophjUnmoeratitea, Taatacnlitaa anaalaCuii Caljaeoa bufii, 

kalianlhoidaa^ StropbomaDa aaglypha, (C. inacropbtlialiaa,) 

turbinataniy lugosa, Anphna liimiliiraa** 

dianthus, (Lcpticna depressa, Sow.) 

Catonipora oscharoidMi Pentamerus galeatU8, 
Fav unites filirosa, (Atrvpa gaJeata, Dalm«) 

spougites, Atrypa priiica, 

gotblandica. (affinis, flow.) 

aapera, 
laconoaa, 
tenuislriata, 
bidontata. 



* This appears lu be tho same with Muri-Iilfou's A. longirandattis, and is very 
distinct from the true caudatus, wliich has not 1 bolicvf been found in Now York; 
I have received from I>r. William Floming, of Maneliestcr, fine specimens of thf- 
latter in liwesioae, from Dudluy. The former iii common lu the Rochester duileij, 
and I bava not aaen it lliHn any otbar Ibrmalioii. I also receiTad firom Dr. Fleming 
a specioMB of A. limnlania, from Dndlay* 
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Shells. 




Strophomcna transversalis, 

(Lcpt?pna, Sow.) 
Onhid eJegaulula, 



(euMlis, Sow.) 



ClBAOUC SAiSDSTON£. 



ShtUs. 



TrUobUcs. 



Stiopbomena altornata, 

(L«ptmia»8ow.) 
Offthift tMtudinarit, 



G^lymMe microplaora, 

(Asaphiw miciopleiinwy GtmDi) 
(CalyoBMie ponetaUi Uiircfa.) 



Crypto] i thus tesseliatus,* 

(TriBiicl«iu caraetad, Honh.) 



callactis, 

fl'.lvf-lliiliiin, 



Bcileruphon acuius. 



Ohserva^xms on the PlasHc Clay, 



There appears to be some difTcrcnce of opinion respecting the 
iielative position of this formatioa in the United States \ by some 
geologists it is included in the secondary or cretaceous series, and 
by others in the lower tertiary, corresponding in position to the 
plastic day of England. I have examined specimens from both 
coantries, and the only difference I can perceive, is the more 
unctuous or glossy ap|>earance of the English specimens. If of 
the same age, it is remarkable that a tertiary deposit should extend 
such a distance, and preserve its mineral character and its variega- 
ted appearance so perfectly as it does, or rather that the condi- 
tions for its deposition were so much the same in both countries 
in the same era. But this resemblance will not alone establish 
the rdatioaship of the American with the plastic clay of Europe, 
and fossils we have none, w litreby to lustitutc acuin|wison. In 
Maryland and Virginia the lower fossil iferons tertiary rests either 
on the primary or cretaceous rocks, and iias never been found re- 



* BIr. MoicliivDii thinkt hit ipeciM diffbrmt from the teM©l]atiM,ioeoin0qQtiio« 
of haTinf long fpinotn prooeises to the buckler ; but in tliis rcspci t there is no 



doftiy and talent, which bare put tu in potaeaaion of a aaonograph of the trilobitea, 
iltoatrated hj modela, that have greatfj facilitated the lahora of geolo|iaia, aB|l 
atiraolmted hiqaify into the hiatoiy of Tranaition renaioa. 
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posing on a stratum similar to that temied plastic clay, whilst this 
latter is found at a short distance, towards the primary boundary. 
I do not say that it may not occur beneath the fossiliferoos beds 
of the lower tertiary, although it has never been found in this rel- 
ative position, but in the vicinity of Piscataway, Maryland, it re- 
poses on the li liter strata, and forms the hiils arouud, whilst the 
tertiary fossils ai-c found in the beds of creeks and bottotjis ra- 
vines. This clay is precisely similar to that around Baltimore, 
but unfortunately I could not find the lignite stratum, which char- 
acterizes the plastic clay in so many places, over a gieat eictent of 
its course throughout the Union. But as that is a thin stratum, 
its absence must be expected iii uiaay localities of this formation. 
The evidence then, so far, is in favor of the opinion that this clay 
overUea the fossiiiferous strata of the lower tertiary, and, there- 
fore, docs not exactly correspond in position to the plastic clay of 
England which underlies the beds of marine shells of the eocene 
period ; still, they all belong to one eta, and appear to hare been 
deposited in estuaries or in fresh water in the beds of rivers near 
the sea. These remarks are made to call the attention of the 
state geologists to this subject, and it is hoped the question will 
soon be determined. 

Ohservaiioris on the Genus Gnathodan^ vnih description of a 

new species. 

Until recently, but a single species of this interesting genns 
was known to naturalists, the G. cuneata, (Gray,) an inlud>itiiit 

of ihc estuaries of the Gulf of Mexico, and occurnn^^ in the up- 
per tertiary formation in the bank of the Potomac river in Mary- 
land, and on the Neuse river. North Carolina. The second species 
described, was found in the high bank at Yorktown, Yirginia, and 
is only known as a fossil. The third, which I now describe, is a 
recent species from Florida, which I owe to the kindness of Dr. 
Forman of Baltimore. The three species are very distinct, and 
the ditlercnces may be briefly stated in the following characters. 

1. G. anicatft. Anterior and posterior lateral teeth arched, 
the latter being more than twice the length of the former. 

^ Grayif (fossil.) Anterior tooth not greatly shorter than 
the posterior; both nearly straight. 

3. O.fiexuosa. Lateral teeth not greatly differing in length, 
both much shorLci ihaii m the preceding s^xjcies, and rectilinear. 
It is a smaller species than the others. 
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Gfna^odtm flexuosa. 

Shell triangular, rather thick, posterior extremity subrostrated ; 
umbonial slope obtusely carinated ; lateral teeth short and straight. 




ObsenaUons. — have seen only a few water-wom valves of 
this specieBf which have probably been found on the sea beach, 
but they are evidently recent It wiD be interesting to know 
▼hat estuaries in Florida cootain this Gnathodon, and whether it 

accompanies the G. cuneata. The carinated umbonial slope is a 
character which widely separates it from its congeners. 



Abt. XIV. — Ahstract of the Proceedings of the Niyith Mpeting 
of the Brilish Assodaiion for the Advancement of Science. 

The ninth meeting of this scientific association was held at 
JKnningham, during the week commencing on the 26th of Au- 
gust, 1839. From the extensive report of the proceedings, pub- 
lished in the London Alherusumf Nos. 61B — 621, we give the 

following abstract. 

The total number of tickets issued at Birmingham was 1438. 
The dances of the association are prosperous. Its permaoeut 
property consists of £5500 in the three per cent* consols; and 
books valued at £ 1094 10s. 

At the General Meeting on the evening of August 26, Rev. 
Temon Haroourt, P^dent of the Association) delivered an elo- 
quent address, in the course of which he gave an elaborate vindi- 
cation of the claims of Cavendish to the scientific discoveries 
which have been usually attributed to him, and closed with a 
series of appropriate and impressive remarks on the accordance of 
science with Revelation. 
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The Marquis of Bredalbane was chosen President for the en- 
suing year. The next meeting will be at Glasgow, comnieucing 
on the I7th of September, 1840. 

Section A. Mathematics and Physics. 

Vtof, Whewell, President of the Section, in a brief address, 
obsenred that one of the chief objects of the association was to 
giant sums of money to individuals or committees engaged in the 
pursuit of particular branches of science. Reports were then read 

concerning the progress of vaiious comimtlcci ill lliu duties as- 
signed to them, as follows. 

1. On a grant of £200, for the reduction, under the supervi- 
sion of Sir J. Herschel, Mr. Airy, and IMr. Henderson, of the stars 
obsenred by Lacaille at the Gape of Good Hope, and recorded in 
his Ccdum Australe StdUferum; the committee reported ''that 
considerable progress has been made in the reduction of the stais 
iu Lacaille's Calum Australe Stelliferum ; and that, although only 
a small portion of the money aj)propriated, has been actually ex- 
pended, nearly the whole will probably be required, during the 
ensuing year, to complete the work.'' 

2. On a grant of £50 to defmy expenses which might arise in 
the course of an inquiry, committed to Sir J. Herschel, Prof 
Whewell, and Mr, Daily, concerning a revision of the notncnda- 
ture of the stars and a new distribution of the constellations ; it 
was reported, ^' that some progress has been made in reforming 
the nomenclature of the northern constellations ; and that the 
stars in the southern have been commenced laying down on a 
planisphere, according to their observed actual magnitudes, for 
the purpose of grouping them in a more convenient and advan- 
tageoius nKumer. No expense has been incurred in this iui|uiry, 
but the CO nil lilt tee are desirous that the grant should be continued 
for anoilier year." 

3. On a grant of £500 for the reduction of the stars in the 
Histoire Celeste, under the superintendence of Mr. Baily, Mr. 
Airy, and Dr. Robinson ; it was reported, " that the reduction of 
the stars iu the Histoire Celeste has been commenced, and already 
13,000 stars have been reduced, at an cx|>cnse of about £170. 
It is presumed that the greater part, if not the whole, of the re- 
mainder may be completed in the course of the ensuing year ; 
and it is, therefore, expedient that the grant of money should be 
continued." 
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4. On a grant of £500, made for the purpose of extmding the 
CdUiloguc of Stars ot the Royal Astronomical Society, under 
the direction of Mr. Baily, Mr. Airy, and Dr. Robinaon \ it was 
reported, that aboat one half of the computations Gonceraed in 
the extensioa of the Astronomical Society's Catalogue of Stais 
aie completed, and about £160 has been expended. The whole 
of the remainder of the grant will probably be required within a 
year. 

5. On a grant of £100 for the reduction, tiudor the supervision 
of Sir John Herschel, of meteorological observations made at the 
equinoxes and solstices ; it was reported, that owing to various 
causes, the execution of this commission had hitherto been im- 
practicable, but it was hoped that the business might be accom- 
plished before the next meeting. 

6. On the resolution of August, 1838, requesting Sir J. Herschel 
and Mr. Baily to ni;ikc application to the government for increase 
in the instrumental power of the Royal Obseryatory at the Cape 
of Good Hope, and the addition of at least one assistant to that 
estabUshment ; it was reported, that apidicatiou had been made^ 
and the wishes of the association promptly and liberally complied 
with by the government. 

7. licgarding the Report on American Meteorology y Pres. A. 
D. Bache of Philadelphia, stated to the meeting by letter, that 
the pressure of public duties and other causes, had thus tar ren- 
densd its completion impracticable^ but that he hoped to lay it 
before the next meeting. 

R Respecting the two series ef Hourly MeteoTohgieal Obeer- 
vaihns kept in Scotland, Sir D. Brewster made a report, of which 
the following is a part : Having fixed U]X)n Inverness and Kin- 
gussie as two suitable stations for carrying on the two series of 
hour! y observations which 1 undertook to establish and superin- 
tend for the British Association, I was fortunate in being able to 
prevail upon the Rev, Mr. Rutherford, of Kingussie, and Mr, 
Thomas Mackenzie, teacher of Raining's school, Inverness, to 
carry on these observations. The instruments which were ne- 
cessary for this purpose, were made by Mr. Adie of Edinburgh, 
under the sTiperintendence of Prof. Forbes, and the observ uiions 
commenced on the 1st of November, 1838, the beginning of the 
meteorological year, or the first of the group of winter months. I 
directed the two Observers to pay particular attention to the An- 
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roTR I^irealis, mid to record every i)hcnomenon of this nature ; 
aud i havo no doubt, from the lists already sent me, that this 
daas of observalions will be the most complete and valuable that 
have ever been made.'^ Accompanying this report were tables 
of hourly observations of the barometer and thermometer (made 
at Kingussie, 700 or 800 feet above sea level, by Mr. Rutheiford) 
during the 27th, 2Sth, 29tli, and part of the 30th oi' ^November, 
1838 ; the barometer having gradually sunk down to the lowest, 
27.200, on the 29th at 3 P. M., and risen again rapidly to its nsiial 
height after 9 A. M. of the 30th. There were also accounts of 
three occurrences of the Aurom Borealis, viz. on the 13th and 
17th of November and 14th of December, 1838^ 

A paper was read On the best ponHons of three tnagnets, m 
reference to (heir j/iiitual actioUy by liev. H. Lloyd. It is a prob- 
lem of much importance, in the arrangement of a magnetical ob- 
servatory, to determine the relative position of the magnetical in- 
struments in such a manner, that their mutual action may be ei- 
ther absolutely null, or at least readily calculable. Such the 
. author stated to be the object of the present mvestigation. The 
problem may be reduced to this ; to determine the position of the 
three magnets A, B, and C, m such a manner, that the resultant 
actions exerted u\x>n A and B, respectively, by the other two, 
shall lie in the magnetic meridian. The solution of this problem 
was shown to be contained in two equations, which may, of 
course, be satisfied by means of two unknown angles ; so that 
when we have a greater number of undetermined quantities, some 
of them remain arbitrary, and the conditions may be fulfilled in 
various ways. In reply to a question from the President, Mr. 
Lloyd briefly explauied the arrangement of ihe portahk ohscrva' 
iory^ adopted by Capt. J, Ross, in his preparations for the Antarc- 
tic Expedition. It is so constructed as to form either three small 
separate rooms, or one large one. The former anangement is do* 
siiable at places where the dip is nearly 90^, and wheie, conse> 
qnently, the horizontal directive force is very small, and the dis» 
turbing action uf tlie magnets on one another, relatively great. 
The \mts are couuLcted with copper fastenings ; and the whole 
is so arranged, as to occupy a very small bulk when in pieces, and 
to be capable of being put together witti quickness and security. 

NeiD Photometer, Prof. Daubeny exhibited the model of an 
apparatus, by means of which, in a more complete condition, he 
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hoped to obtain a numerical estimate of the intensity of solar 
light at different periods of day, and in different peurts of the globe. 
It consisted of a sheet of photogenic paper, modeiately seosible, 
tolled round a cylinder, which by means of machinery, would 
uncoil at a given rate, so as to expose to the direct action of the 
solar rays, lor the space of an hour, a strip of the whole length of 
the shoot, aiul of abuiu an inch in diameter. Between the paper 
and tiie light was to be interposed a vessel, with plane surfacrs of 
glass at top and bottom, and in breadth corresponding to that of 
the strip of paper presented. This vessel, being wedge-shaped, 
was fitted to contain a body of fluid of gradually increasing thick- 
ness, so that, if calculated to absorb light, the proportion intercep- 
ted, would augment in gradually increasing proportion from one 
extremity of the vessel to the other. Hence it was presumed 
that the discoloration arising from the action of light would pro- 
ceed along the surface of the paper to a greater or less extent, 
according as the intensity of the sim's light was such as enabled 
it to penetrate through a greater or less thickness of the fluid 
employed. In order to register the results, nothing more was 
required than to measure, each evening, by means of a scale, how 
many deirrees the discoloration had proceeded along the surface 
of the paper exposed to light, during each successive hour of the 
preceding day. To render the instrument self-registering, some 
contrivance for placing the paper always in a similar position with 
reference to the sun, must, of course, be superadded. The ob* 
^t of this contrivance differed from that aimed at, by Sir J. 
Ilersclicl, in his Actinometer^ which merely measures the solar 
intcnsitv^ at the moment of ohservation ; whereas, this is inten- 
ded as a measure of the a<?gregate ellect of the intensity at the 
period, be it long or short, during which the paper was submitted 
to its influence. The interposition of an absorbing fluid has at 
lertsi this Advantage, that it enables the observer to estimate the 
vstotive intensity by marking the point at which the paper ceases 
to be discolored, of which the eye is able to judge more exactly, 
than of the relative darkness of shade which niiL^hi be produced 
on [)a[)er exposed unprotected to light of different degrees of bril- 
liancy. 

Mr. Talbot offered some remarks on Daguerre's photogenic 
proeeseJ* M. Aiago had stated to the Institute that the sciences 

• Src this Jour. 37 ; 374. 
Vol. »XTXii, No. I.— Oci.-l>cc. 14539. 13 
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of Optics and Chemistry uuited, were insuHicieiu in their present 
state, to give any plausible explanation of this dehcate and com- 
plicated process. If M. Arago, ^ho had the advantage of being 
for six months acquainted with the secret, and therefore of coq- 

sidLMiiiL^ ils nature in all points of view, was of (his opinion, it 
seunied as if a call were mado on nil the culti\ at.>is of science to 
use their united endeavors, by the accumulation ol new facts and 
aigaments, to penetrate into the real nature of these mysterious 
phenomena. For this reason he would offer a small contributioa 
of new observationsi which might perhaps be of service m the 
elucidation of this new branch of science. The first part of 
Dagnorrc/s process cciisisis in cx{>osing a silver ])late to the vapor 
of iodine, by which it becouies covered with a stratum of ioilide 
of silver, which is sensitive to light. Mr. T. stated tliat this fact 
had been known to him for some time, and that it formed the 
basis of one of the most curious of optical phenomena, which as 
it did not appear to have been observed by Daguerre, he would 
here describe. Place a particle of iodine, of the size of a pin's 
head, on a plate of silver, or on a piece of silver leaf spread on 
glass. Warm it gently, and you will shortly see the particle sur- 
rounded with colored rings, whose tiuts resemble tliose of New- 
ton's rings. Now, if these coloied rings arc brought into the light, 
a most singular phenomenon occurs ; for the rings prove to be sen- 
sitive to the light, and their colors change, and in a short time 
their original appearance is quite gone, and a new set of colors 
occupy then- i)laces. Those new colors arc altogether uiuisiuil 
ones; they do nut roMiulile any thing in Newton's scale, but 
seein to have a system of their own. For instance, the two first 
colors are deq^ olive grmi^ and deep blue incUning to blacky 
which is quite unlike the conmiencement in Newton's scale. It 
will be understood that the outermost ring is here accounted the 
first, being due to the thinnest stratum of iodide of silver, Uu ihest 
from the central ])article. The nuuiljcr of rings visible is some- 
times considerable. In the centre of all, the silver leal' becomes 
white and semi-lranspareat hke ivory. This white spot, when 
heated, turns yellow, again recovering its whiteness when cold : 
from which it is inferred to consist of iodide of silver in a perfect 
state. The colored rings seem to consist of iodide of silver in 
various stages of development. Tlu'y luue a Anther singular 
proiKirty, which, however, has not been sulhcieutiy examiued 
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into. It is as follows : it is well known that gold leaf transmits 
a bluish green light ; but no other metal has been described as 
possessing colored transparency. These rings of iodide of silver, 

however, possess it, being slightly transparent, and transmitting 
light of ilijleient colors. In order to see this, a small portion of 
the film .should be isolated, which is best done by viewing it 
through a microscope. Mr. T. said that he had considered the 
possibility of applying a silver plate thus combined with iodine, 
to the purpose of photogenic drawing, but he had laid it aside as 
insufficient for that purpose, because its sensitiveness appeared to 
be much inferior to that of paper spread with chloride of silver, 
and therefore in an equal time it takes a much feebler niiprcssion. 
Now, however, M. Daguerre has disclosed the remarkable fact 
that this feeble impression can be increased, brought out and 
strengthened, subsequently, by exposing the plate to the vapor of 
mercury. Another experiment was then related, in which a par« 
ticle of iodine was caused to difliise its vapor over a surface of 
mercury. In order to this, a copper plate was spread over with 
nitrate of niercury, and then rubbed very bright and placed in a 
closed box along with a small cup contaiaiog iodine. The result 
was, a formation of colored rings of the greatest splendor and 
of large size. But they did not appear to be in any degree, sen- 
stcive to light The next point of Daguerre's process is, the ex* 
posure of the picture to the vapor of mercury, and this is by far 
the most enigmatieal part of the whole process. For he states 
that if you wish to view the picture in the usual manner, i. e. 
vertically, yon must hold the plate inclined to the vapor at an 
angle of 45^, and vice versd. Now this is altogether extraordinary ; 
for who ever heard of masses of vapor having determinate stdee^ 
so as to be capable of being presented to an object at a given an- 
gle ? From the hasty consideration which he had been able to 
give to it. his first impression was, that this lact boro a certain 
analogy to some others which he would mention. It a piece of 
silver leaf is exposed to the vapor of iodine, however uniform the 
tension of the vapor, it does not combine uniformly with the me* 
tal, but the combination commences at the edge of the leaf and 
spreads inwards, as is manifested by the formation of successive 
bauds of color j aralk l to the edge. This is not peculiar to silver 
and iodine, but occurs when other mctaU arc exposed to other 
vapors, not always with entire regularity, but it displays a ten- 
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dency to combine in that way. A possible explanation is that 
this is dtie to the powerful electrical effect which the sharp edges 
and points of bodies are known to possess : in fact, that electricity 
is either the cause or the attending consequence of the combina- 
tion of vapor with a metaUic body. Again, if a minute particle 
of iodine is laid on a steel plate, it liquefies, forming an iodide of 
inm, and a dew spreads around the central point. Nov, if this 
dew is examined with a good microscope, its globules are seen 
not to be ananged casually, but in slraigliL lines aloug the edges 
of the minute hix\w or scratches which the microscope detects 
even on [lohshed surfaces. This is another proof how vapor is 
attracted by sharp edges, for the sides of those striee are such. la 
regard to the sensitiveness of his photogenic paper, Mr. T. stated, 
that it will take an impression fkom a common argand lamp in 
one minnte, which is visible though weak. In ten minntes the 
impression is a })retty strong one. la full dayUght the etfect 
nearly instantaneous. 

Mr. Scott Russell brought up the Report by Sir John Robinson 
and himself, tho committee on Waves, Since the last meeting 
the committee had continued their researches, and had in each 
department confirmed or corrected the results formerly obtained 
by them, and had also extended their acquaintance with severed 
interesting phenomena. The first object of their attention was 
the determinatiou of the nature and laws of certani kinds of 
waves. Of lliese, tho most important species was that called by 
Mr. Russell, the Great Solitary Wave, or the Primary Wave of 
Translation : the second, was the Oscillatory Wave or secondary 
species. The recent researches, while they had confirmed and 
extended the observations of preceding years, have in no respect 
altered th(i views formerly staled by the committee. The form 
of the wave is that to which the name Jumicydoid has been 
given ; its velocity is that due to half tiie depth of the lluid, reck- 
oned from the top of the wave to the centre of gravity of the sec- 
tion, where the depth of the channel is not uniform. The mo- 
tion of the particles, is a motion of permanent translation in the 
direction of the motion of the wave, through a space equal to 
double the wave's height ; the particles of the water perfectly at 
rest before the approach of the wave, are lifted up, translated 
forwards, and deposited perfectly at rest in their new locations, — 
the translation taking place equally throughout the whde depth 
of the fluid. 
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Prof. Whewell commuiiicaLed a letter from T. G. Bunt, Esq., 
of Bristol, showing the progress made in the Tide-calculations 
which had been assigned to tlie former. Elaborate and delicate 
observations on the tides have for same time been carried oa at 
this placa, bat the details are too exteimFe for ineertion here. 

Ofs ih» use Bf Miea in polarizing lights by Fkofessor Forbes. 
The author ex^ained the method of preparing mica used by him 
since 1836 for the polarization of heat and hght. I'hc mica 
exposed for a short time to an inrense heat in an open fire, by 
which the lamiiiffi are so subdivided, that a jxillicle of extreme 
thinness contains a sufficient number of reflecting surfaces, to 
polarise very completely the light or heat tiansmitced throagh it 
at a certain degree of obliquity. Being struck by the lesem- 
blance to metallic lustre, which the mica thus acquires, he also ex* 
amined in 1836 some of its leading properties with regaid to light, 
and found 1st, that the light reflected from a plate of mica so 
prepared (which light is very intense,) is but feebly j)olarized in 
the plane of incidence ; and 2d, that the reflection so far resembles 
that at metallic surfaces, that when plane-polarized light is refleo* 
ted from it, the plane of reflection being inclined to that of prim* 
itire polarization, the light is found to be clliptically polarized.^ 
Ptof. Lloyd observed, that, simple as this discovery might appear 
to tiiose not conversant with this intricate subject, yet he consid- 
ered it as highly important, not only as furnishing a nieiiiod ol 
polarizing light elliptically and circularly, more simple than any 
previously in use, but as it would also essentially aid the re- 
searches of those engaged in perfecting the theory of this inter* 
eating branch of physical optics ; indeed, did time permit, he 
thought he could show that it furnished a clue at least to the so- 
lution of some of the difficulties which had hitherto opposed the 
progress of inquiry. Tn |X)larizii)i: light elliptically or circularly, 
it was well known that the condition to be obtained is, that two 
rays should encounter one another in diflferent phases, or, to speak 
the conventional language, of which one is acceleiated by a half 
or some proportional part of a wave, while the other is either sim- 
ilarly or dissimilarly retarded. In this case, this condition is ob- 
tained, and with respect to a greater quantity of lays tli ui in other 
processes, for those rays which, after beting reflected at the first 
surface of those very thin laminae of mica which they met, w ere 
afterwards encounteied by those rays which passed into the 
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lamina?, were reflected at the hinder surface, and came out again 
after refraction at the first. Now it is obvious that the necessary 
conditions of acceleration and retardation of the rays could be 
thus obtained ; and the vast multitude of exceedingly thin laminn 
which are produced in the plate of mica, by the process of PtoC 
Forbes, far surpassed any thing which, by the most delicate me- 
chanical operations we can hojx) to obtain. These researches are 
also oi tlic utmost importance as tendinc: to throw hght on the 
internal structure of metals. Young, with his usual sagacity long 
since conjectured, from the well known fact that very thin leaves 
of gold transmit greenish light with almost unimpaired regularity, 
that the surfaces of all metallic plates consist of very, thin lam- 
ins, pervious to light, and that the phenomena of their polari* 
zing influences depended on this. Fresnel followed out this con- 
ception, and traced mathematically the mode in which the polar- 
ization would take place. The present researches not only con- 
firm these views, which were heretofore only conjectural, but 
actually show, how under certain conditions, elliptic and circular 
polarization could be obtained by a method similar to that produ* 
cing ordinary polarization. 

Mr. J. P. Goddard described an apparatus which he had con- 
structed, by means of which he could exhibit in the Oxyhydrogen 
microscope, all the beautiful phenomena of polarized light. 

Mr. Addison presented tables of meteorological ohsfrvafinns 
made at Groat Malv&m^ in Worcestershire, from 1835 to 183d 
inclusive. From these tables it appears, that the mean tempera- 
ture of llalvem is 47.7^ ; the mean barometrical pressure is 
29.386 in., and the mean dew point at 9 A. M., is 43.7°. The 
ran?c of temperature during the four years, is from 9^ on the 
2mli oi January, 1S38. to 8 P on the 5th of July, 1836. The 
range of the barometer is from 28.010 in., I^ovember 29, 1838, to 
30.228, October M, 1837. 

Mr. Julius Jeffreys offered a few observations on the metearol' 
ogy of elewUed regions* In 1824 he tmversed through a space 
of 200 miles the higher range of mountains in the protected 
States in the Himalayas, for ihe purpose of conducting inquiries 
into the meteorology of those regions, and the character of the 
cUmate in a medical point of view. His observations were made 
during six months, upon mountain heights and in their subjacent 
valleys, from an elevation of 16,300 feet down to 4,000 ; and of 
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valleys, from one nearly 14^000 feet high to one of 3,000 feet. 
The diurnal variations of tempemture on motuitain heights, he 
fbiind to be sioaU, rarely more than 12P, and sometimes only 4^ 
or 5^ ; while in the valleys they were very great, so that com- 
monly the minimam of the night was 30^ and sometimes 40^ 
below the niaxiniuin of the day. The hygronietric condition of 
the air conobomted certain of Prof. Druiieli's views. The medi- 
cal applicatioii of these inquiries iiad induced Mr. J. to publish an 
essay, to show among other points^ that a removal of a consider- 
able portion of the atmospheric pressure from Uie surface of the 
huDoan body^ must conduce to the restoration of the function of 
the skin, when exhausted by excess of duty in a tropical climate, 
and sympathy with a debihtatcd Uvcr. 

( 'oL Sykes offered some statements on Certain Meteor ulauical 
phtuomcna in the Ghats of Western India. The correctness of 

. the assertion of the annual fall of many feet of rain in certain 
localities of India, having been doubted by many persons, Col. S» 
had procured the official meteorological records for 1834, kept by 
order of the government of Bombay, at the convalescent station 
of Mahabuleshwar. The observations were taken by Dr. Murray, 
the medical officer in charge at that station. The place is in N. 
lat. 17^ 58' 53'', E. long. 73^ 29' 50", near the western scarp of 
the Ghats, or moimtain chain extending from Surat to Cape Gom- 
oiiD« Its elevation is about 4,500 feet. The temperature of a 
spring is 65.5^ F. and the mean temperature of the air is nearly 
the same. There is some forest along the Qhats, bat in belts 
and patches, so that the wood can have little meteorological effect. 
From the tables it appears, that tlie mean temperature of 1834 
was 67.3° F. ; that ol tiie hottest mouth (April.) 74.4°; that 
of the coldest month, (Dec.) 62.3^. The fall of rain was pro* 
dtgioQs, amounting to 25 feet 2 inches ; and this enormous mass 
of water fell almost entirely in the months of June, July, August 

> and September. The excessive fall of rain seems not incompat- 
ible with health, for the military detachment stationed at Maha- 
buleshwar is not characterized hy any uiiubual sickness. 

Mr. Follet Osier gave an account of the indications of his ane- 
mometer as observed at Birmingham. He made a detailed state- 
ment of the changes of the wind about the 19th of November, 
1838, observed at Plymouth and at Birmingham, and concluded 
with some remarks on the great storm of the 6th and 7th of Jan^ 
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uary, 1838, which coiiuiiitted such dreaiiful ravages iii England. 
A careful analysis of the information I have collected, leads me, 
(said Mr. O.) to the opinion that this was a small, but violent lotar 
tor/ storm, moving forwaid at the rate of 30 or 35 miles per hoar. 
The diameter of the rotating portion, I am not prepared to give, 
nor do I considct U at all certain that it could be ascertained, as 
it seems likely that the revoluiions were not in contact with tho 
earth. The tendency of this eddy, or violent whirling of the air, 
would of course, be to produce a vacuum in the centre. The air 
that forms the eddy being constantly thrown off in a slight de- 
gree spirally upwaids, and dispersed on the upper portion of the 
atmosphere, the effect of this would be, to produce a strong cur- 
rent upwards. Now, snpposinc^ this lars^e eddy to be jx^rfoctly 
stationary, there would be a rapid rusii of air towards it from all 
sides, which would be drawn up and thrown otf through this ro- 
tating circle, and dispersed with amasing mpidtty above ; but as 
it 18 moving on with great velocity, the air thai is in the advance 
of the storm is not sensibly affected until the whirl is close upon 
it, w hile in the rear the motion of the air is greatly increased : 
firstj by the tendency of the air to rush into the j^reat vortex of 
the storm ; and secondly, by the motion onward of the vortex 
itself. This vortex or revolving oolmnn would increase in size 
upwards, so as somewhat to resemble a funnel ; it would, in fact, 
be similar in its shape and action to an immense water-spout ; 
whether it was vertical or not is entirely a matter of conjecture, 
but 1 should r (insider it probable that it would incline in the direc- 
tion tliat the storm was moving, namely, to the N. E., and that 
it was an upper current that carried it in that direction. The 
greatest intensity of the storm in England was evidently across 
Lancashire and Yorkshire. I therefore conceive that the nucleus 
of the hurricane passed in a N. E. direction over these two coun* 
ties. Towards the sides, however; a little current set in a S. and 
even sliehtly in a S. E. direction, on the S. side of the vortex; 
and in a iN. W. and W. direction on the N. side, as before stated; 
but the main rush is behind. Our anemometer shows that we first 
kit a fresh S. wind with a slight bearing of R in it, which very 
shortly became more westerly, increasing considerably in vio- 
lence. It then moved round to the 8. W. and became quite a 
hurricane, and continued so, very violent at first, but decreasing 
in strength during the remainder of the day. At Plymouth it 
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commenced at S, W. and then very gradually moved round a 
little more westward It was by caiefol ezamiiiation of the 
lecords of these two instniments that laniYed at the view Iven- 
tmed to take of this storm, and the evidence I have collected 

from various parts of the country concerning it, strongly confirms 
liiu iu tlie opinion 1 have taken of it. Many violent storms fol- 
lowed in the wake of this extraordinary hurricane, but I have not 
attempted to investigate these, as tiie mam storm would have 
thrown the atmosphere into so disturbed a state, that it would be 
very likely to produce minor eddies, gosts, d&c 

F)ro£ SteveUy observed that so long ago as 1834, at the Edin* 
burgh meeting, he read a paper in which foe attempted to explain 
and account for, on well-established principles, the four leading 
meteorolojrical phenomena, — cloudj rain, wind, and hail. He 
gave reasons lor reject nig the vesicular hypothesis as to the con- 
atitution of cioud, chiefly because no causes were known to exist 
adequate to the production of vesicles, and capillary attraction 
would tend to pcevent it ; and adopting the view of solid spheii- 
des, he showed that mere diminution of sixe would be sufficient 
to account for their suspension, as even globules of platina could 
be so reduced in size and suspended in such a manner as to de- 
scend at any eiven velocity, however small ; adding to this tiie 
lact that electrical atmospheres to the globules, by repelling the 
air on all sides from the spherule of water, would virtually enlarge 
the bulk, without addmg to the weight of the drop, and thus aid 
the suspension. Next, as to the formation of cloud ; when a 
portion of cloud was once formed in air, loaded with vapor in the 
elaiilic slate, the inst.uiL cUecL wa^ a diiniinition of tension, and a 
fall of temperature in that s}X)t; airwoulil then rush in on all 
sides, but air loaded with vapor, rushuig into a void will form 
cioud j more cloud would, therefore, be formed, and the causes 
again put into opeiatk>n for the formation of more, and this, (as 
he called it,) secondary formation of cloud, would go on with 
greater rapidity the more the air was loaded with vapor, and aloug 
whatever course the air so loaded by the growing of the cloud 
would advance ; in the mean time, tlie air rushing in to fill uj) the 
comparative void, would establish, when the causes were strongiy 
iu operation, progressive whirls, such as those described by Mr. 
KedBeld and OoL Reid, on the same piinciple that water while 
going on along a course, if let out by a hole in the bottom, forais 
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a wliirlpooL The general correctness of this view was shown 
by the ^1 that Bfr. Redfield's and Gol. Reid's whirls were found 
to advanoe along the course of the gulfnatieam, the warmth of 
which tended to load the air above it with vay )or ; and in the hnr> 

ricaiie which did such damage to Charleston, the town was saved 
from destruction by the fact that the most violent part of the 
storm followed the bend of the river : the shipiHug was nearly 
destroyed. In this way was also to be accounted for, the perplex- 
ing &ct that the storm was propagated against the eouise of the 
wind, as is well known also in snmmer thander stonns. These 
were the phenomena of dry stonns. When mueh rain fell, iha 
space abo\ ^\ as left arid also by the descent of the water, while 
the air below was pushed ont on all sides, tlnis very much niodi- 
iying the current at the surlace, increasing the force to leeward, 
and diminishing it to windward, can^g sometimes the fearfiii 
and sultry calm preceding the thunder stoim ; the fall of tempa- 
latare above, in consequence of the expansion of the air rushing 
in to fill the void, often firoze into hail the min^drops as they 
passed through, the surface of the boles of which would be clear 
ice ; but, expanding as it formed the shell, the inner part would 
be opake and crystalline, because partly void. Mr. Espy, of Phil- 
adelphia, had a theory nearly the reverse of this : he conceived 
the heat given out by the vapor in passing to the state of clood 
or rain, to be so abundant, as, by its rarefying influence to cause 
a rapidly ascending column or vortex, capable of producing most 
api'aihng eU'ccts ; and the only step doubtful in this theory was 
the first, — for before the vapor can pass to the state ol writer, it 
must be robbed of this very latent heat by an external cause j but, 
gmnt this first step^ and the rest of Mr. Espy 's theory was almost 
a series of mathematical demonstiations. 

A valuable paper was then read, on eeriain reeuUs which he 
had recently arrived at, respecting the minimum thickness of the 
crust of the globe, which might be consistent with the observed 
phenomena of Precession and Nutation, assuming the earth to 
have been originally fluid," by Mr. W« Hopkins. 

Mr. Smythies then communicated a general method of solving 
dynamical problems relating to the motion of free bodies, by 
means of differentiation and elimination of differentials withont 
any integration, by which the resnli is obtanied in a fmite nuinber 
of alc^ebraical terms, when the ecjuations of couditioa detenuia- 
ing the motion are algebraically assigned. 
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Pkof. Pavrell presented a report on r^adive indices^ containing 
llie mean resolts of many series of observations for a considerable 
range of substances. The author made a few preliminary obeer- 

vations on the nature of the inquiry, especially with reference to 
sornt ' [Dints of dispute ies])ectin£r the identification of certain rays 
of tiic spectrumi which had beeu discussed by, Sir D. Brewster 
and himself. 

Mr* Nasmyth exhibited a Plate-glass pneumatic speculunii of 
his invention. The glass was three feet three inches in diameteri 
and three sixteenths of an inch thick. It was placed on a con* 

cave cast-iron bed and fastened in with bees-wax, which rendered 
the apparatus air-tight. 

On a nac cffse of interference of light, by Prof. Powell. The 
author observed that when a prism of one substance was opposed 
to another^ slightly differing in dispersive power, (as plate glass 
and oil of sassafras,) so as to produce a partial achromatism, tn 
the colored edges, which appeared on either side of the white 
image of a narrow line of light, when viewed through a small 
teleiicope, theie wcie furuied dark bands ; about four or five being 
visible on each edge, parallel to the line of light. The explana- 
tion is easy, when we consider that of the parallel pencil of each 
piimary my which enters the eye, (in bxeadth equal to the aper- 
ture of the pupil,) the »ys which have traversed greater thick- 
nesses of the first prism, traverse less thicknessesof the second ; 
and thus have their retardations so nearly compensated, as to be 
in a condition to interfere and produce the dark bands observed. 
In the same manner Prof. P. c\[jkuiied the analogous optical phe- 
nomena observed by Sir D. Brewster, and stated at previous meet- 
ings of the Association. 

Dr. Andrew Uie offered some account of his mode of measur- 
ing, by means of photogenic paper, diffiise daylight compara^ 
lively at any time and place. He also recounted a series of ex- 
periments which he had made to determine the fluency or v i:5cid- 
ity of diiieieai liquids at tiie same temperature, and of the same 
liquids at different temperatures. 

Mr. W. J. Frodsham exhibited and described his improved com- 
pound pendulum. It is an ordinary pendulum, with a steel rod, 
over which Mr. F. slips a ssinc tube, which passes through a brass 
bob, and rests on the adjusting screw at the lower end of the rod, 
the bob being fastened at the centre by two coonectiQg rods of 
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steel to the tube, at the point at which the ezpandon of the tube 
is the same as that of the rod ; so that, as the steel rod expands 
downwards, and is lengthened by heat, the zinc tube expands up- 
wards in the same degree ; and therefore, if the lengths of tiie 

rod and ihe tube be rightly proporiioned, the pendulum may be 
regarded as of invariable length. Some other additional appara- 
tus is devised in order to tlie greater perfection of this peuduium, 
but the description is too long for this place. 

The Secretary read the report of the Committee, consisting 
of Sir J. Herschel, BIr. Whewell, Mr. Peacock, and Piof. Lloyd, 
appointed to represent to government the resolutions adopted by 
the jissociaiion in Auunst. 1S38, recommending that Magnetic Ob^ 
servaforics he estabiibhed in vnrious part*; of the British dominions, 
and that a naval expedition be fitted out for the purpose of de- 
termining, by observations, the magnetic direction and intensity, 
in high southern latitudes, between the meridians of New Hol- 
land and Cape Horn. It is well known that this application was 
eminently successful ; that the Antarctic Expedition sailed in 
the summer of 1839, and that efficient measures have been ta- 
ken to secure a magnificent system of magnetic observations. 

Prof. Powell made a communication on certain paints in Uu 
wxv&4heofy as connected with EU^tic pokurizaHon. Its object 
was to set forth a general statement of some material conditions 
which involve in a common relation the theory of dispeiBion, of 
the wave surface and of elliptic polarization. 

Mr. E. Hodgkinson gave an account of cxj c iiaicnts made by 
order of the Association on the teinpeiaiure of ihe Earth in the 
deep mines of Lancashire and Cheshire. Satisfactory results 
appear not to have been yet fully attained, and jthe experiments 
are to be continued. 

Prof. Forbes submitted a report of observations made by order 
of the Association on the temperature of the Eai^th at (htFerent 
depths near Edinburgh. These observations were Cfiimncnced 
in I'cbruary, 1837, and have been regularly continued since. 
The object was to ascertain the conducting power for heat, of 
difl^rent soils, and the measure of the sun's influence at different 
depths under similar external circumstances. At each station 
four thermometers were sunk to the depths of 3, 6, 12, and 24 
French feet rcspecuvcly, the tubes of each being carried above 
the surface so as to be conveniently exposed side by side. The 
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readings were made every week, and corrected for the tempera- 
tore of the stem and scalci and the results were projected in the 
form of curves. Among other valuable results, it is deduced 
finm the observations of 1838, that the oseilk^ns of annual 

temperature would be virtually cxtiDguiblied at a depth of 49 
feet in traf tuia, 62 feet in incoherent sandj or 91 feet in compact 
sandstone. 

Mr. Snow Harris reported on the progress of the meieorolqgioal 
obBerwUhm made hff order oj the Aeseciation at Pkfmoulhi with 
the barometer and thermometer. The following general results 
were mentioned. The mean height of the barometer at the Ply- 
mouth dock-yard, 60 feet above sea level, at 60^ P. vjiijs fium the 
latest results, 29.8967 in. It occurred in the mean hourly pro- 
gression lour times in the day, viz. at 2h. 20m. and 8h. 10m. 
A. M. ; and at 12h. 30m* and 6h. 15m. P. M., at which times the 
waves crossed the mean pressure line* The hours of greatest 
pmsure were 10 A. M. anid 9 P. M«-H>f least prossuie, 5 A. IML 
and 3 P. If. With reference to the influence of the moon on the 
barometer^ Mi. H. iiad reduced about 4000 of the observations, 
so as to show the pressure for the time of the inooi^'s southing, 
and for each hour before and alter \ but he could not discover 
any dtffeienoes which could be suppoeed to arise fiom the moon's 
influence. 

Dr. Andrew Ure deseribed a new Cahrimeter, by which the 

heat disengaged in combustion may be exactly measured, and he 
gave, also, some introductory remarks on the nature of diiFerent 
coals. In these researclies, which are still in progress, the first 
determination sought is the proportion of volatile and fixed mat- 
ter afforded by any kind of fuel. This shows how fax the coal 
is a flaming or gas coal, and what quantity of coke it can pro* 
diiee. The second point to be determined is the amount of sul- 
phur contained in the coals, a matter of great importance, as re- 
gards their domestic use, their employment by the iron master 
and the manufacturer of gas. Dr. Ore's future researches are in- 
tended to embrace every variety of fuel^ and the results will 
doubtless be highly important 

Ph)f. Ste velly communicated his fnMed of JUUng a harometer 
vithmd the aid of an air^tmp ; and of obtaining an invariable 
level ui Lhe surface of the mercury in the cistern. He heated 
the mercury as hot as it could be used^ and filled the tube in the 
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commoa mode, to within half an inch of the top; then worked out, 
in the usual way, all air bubbles as perfectly' as possible ; filled 
up the tube to the top and inserted it in a cup of hot mercury, 
when it, of course, subsided in the upper part of the tube to the 
barometric height ; he then placed his finger on the month of the 
tube under the mercury ui llie cup, and iiUed it out ; and still 
holding his finger tightly over the mouth of the tube, laid it flat 
on a table, wlien the mercury in the tube soon lay at the under 
side of the tube, leaving void the upper part along the length of 
the tube. On turning the table slowly round, still keeping the 
finger on its mouth, every particle of air was gathered upi- He 
then placed the tube upright, inth its mouth upwards, and pla- 
cing a funnel of clean dry paper about the upper part, an assis- 
tant filled the funnel slowly with hot mercury, so as to cover the 
fingers. On sJowIy withdrawing the fniger, the mercury went 
gently in, and displaced almost perfectly the atmoepheric air 
which had gathered into the void space. By renewing the pnn 
cess which succeeded the previous washing of the air out of the 
tube, once or twice, a column of the utmost farilUancy was oh* 
tained. Br. Robinson suggested the substitution of a piece of 
caoutchouc for the finger in this procoiiSj and it was found a de- 
cided advantage. The method of procuring an invariable sur- 
face in the cistern was equally simple. He proposed to divide 
the cistern into two compartments, by a diaphragm of sheet iron 
or glass brought to a sharp edge at t<^ Into one of these com- 
partments the tube dips ; in the other is placed a plunger of glass 
or cast iron, which can be raised or lowered by a slow screw 
movement. To prepare for observation, the plunger is fiirst 
screwed down, by which it displaces the uiorcury in one com- 
partment, and raises its surface in the other above the edge of 
the diaphragm ; on raising it slowly again, the mercury drains o^ 
to the level of the edge of the diaphragm ; thus at every obser* 
vatiout reducing the snr&ce to a fixed leveL 

The following letter was communicated firom Sk John 
schel, containing a most interesting communication respecttng the 
action of the dissevered rays of light in the solar spectriun. 

Mij Dear iSir, — May I take the lilicrty of rcijuesting that you 
will mention to the Physical Section of the British Association a 
very lemarkable property of the extreme red rays of thePhsmatic 
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Spcctram, which T have been led to notice in the prosecution of 
my inquiries into the action of the spectrum on paper, rendered 
flenstCiTe to the chemical rays by Mr. Talbot's pcocess, or by 
others of my own devising. 

The property m question is this : — that the extreme red rays, 
(sach, I mean, as are insalated ttom the rest of the spectrmn by 
vi dark blue glai»s colored by cobalt, and which aie not seen in the 
s|Atctnim imless the eye be defended by such a glass from the 
glare of the other colors,) not only have no tendency to darken 
the pcepared paper, but actoaliy exert a a>ntrBry influence, and 
freserve the whiteness of paper on which they are received, 
when exposed at the ssme time to the action of a dispecsed light 
sufficient of itself to produce a coosidefable impression. I have 
long suspected this to be the case, from phenomena nljscrvcd in 
taking photneraphic copies of engravings ; but having ai length 
obtained demonstrative evidence of the fact, I think this may 
not be an improper oj^rtunity to announce it. 

When a slip of smasitive paper is exposed to a highly concen- 
trated spectrum, a picture of it is nqiidly impressed on the paper, 
not merely in hlad^ but in cokr9^ a &ct which I ascertained 
nearly two months ago, and which observation of mine seems to 
have been alluded to (thougli in terms somewhat equivocal) by 
M. Arago. in his account of Dagucrre's process. In order to un- 
derstand what follows, it will be necessary to describe the colors 
80 depicted. The red is tolembly vivid, but is raUier of a brick 
color than of a pure prismatic red ; and what is remarlcable, its 
termination falls materially short of the miMs termination of the 
spectrum. The green is of a sombre, metallic hue ; the blue 
siiii more so, and rapidly j)assing into blackness. The yellow is 
deficient. The whole length of the chemical spectrum is not 
far short of double that of the luminous one, and at its more re- 
frangible end a slight ruddy or pinkish hue begins to appear. The 
place of the extreme red, however, is marked by no color, thus 
justifying so far the expresswn which HL Arago is reported to 
have used in speaking of my experiments, ''Le rayon rouge est 
seul sans action." 

It is imix)ssible in this cHmate to form a brilliant and condensed 
spectrum without a good deal of dis[>r;rsed liglit m its coniii^es ; 
and this light, if the exposure of the paper be prolonged, acts, of 
conise, on every part of its sui£em^ The colored picture is formed. 
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therefore, on a ground not purely white, but rendcicd dusky over 
its wlioie extent, with one remarkable exception^ viz. in that s[K>t 
wliere the extreme red rays fall, the whiteness of which is pre- 
served, and becomes gcadually more and more strikingly apparent 
the longer the exposnre and the greater the consequent gmral 
darkening of the paper. 

The above is not the only singnlar property possessed by the 
extreme red rays. Their action on paper already discolored by 
the other rays is still more curious and extraordinary. When 
the spectrum is received on paper already discolored slightly by 
the violet and blue my^only^ they produce, not a white, but a red 
impression, which, however, I am disposed to regard as only the 
commencement of a process of discoloration, which would be 
complete if prolonged suflGiciently. For I have found that if in- 
stead of using a prism, a strong sunshine is transmitted through 
a combination of glasses carefully prepared, so lijs tu tiaiiisauL ab- 
solutely no ray but that definite red at tiie extreme of rcfrarigi- 
bility, a paper previously darkened by exposure under a screen 
glass has its color heightened isam. a sombre neutral tint to a 
bright red; and a specimen of paper rendered almost completely 
black by exposure to daylight, when exposed for some time under 
the same glass, assumed a rich purple hue, the rationale of which 
etlect I am disposed to believe consists in a very slow and grad- 
ual destruction, or stripping off as it were, of layers of color de- 
posited or generated by tlie other rays, the action being quicker 
on the tints produced by the more refrangible rays in proportion 
to their refcangibilities. 

It seems to me evident that a vast field is thus opened to fur- 
ther iuquiries. A deoxydizing power has been attributed to the 
red rays of the spectrum, on the strength of the curious esqieri- 
nients of \\ uUaston on the discoloration of tincture of guaiacurn, 
which ought to be repeated ; but in the sensitive papers, and still 
more in Daguerre's marvellous ioduietted silver, we have re-agents 
so delicate and mani^eable, that every thing may be expected 
from their application. J* F. W. Hsbschkl. 

Sloughy AuguH 28, 1839. 

On the effects of lightning in three of Her Majesty^s ships, by 
Mr. Snow Harris. Mr. II. showed from the facts which he had 
coliected, that were the masts of ships made perfectly good con- 
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Juctors of electricity, and freely connected by ellicient conduc- 
tors witli the sea, tlie electrical agency would have an unlimited 
and easy source of difTusiou in all directions, and heiice the ship 
would be safe fiom the moment the flash struck the mast head. 
Ffom bis inquiries it appeared that in 100 cases of ships in the 
BriCiah Navy struck by lightning, the number struck on the 
main-mast were to those struck on the roic-iiiust as 2 : 1 ; to those 
stnick on the mizen-mast, as 10 : 1 ; to those struck on the bow- 
sprit, as : 1. About one ship in six is set on lire in sonic \mit 
q£ the hull, sails or rigging. In one half the cases some of the 
crew were eicher killed or wounded. In the 100 cases alluded 
to, 62 seamen were killed, and about 114 wounded. These are 
exclusive of one case of a frigate, in which nearly all the crew 
perished, and of 12 cases in which the numbers killed or wound- 
ed were set down in the accounts given as several or numtj. In 
these lOQ cabes, there were damaged or destroyed 93 lower 
masts, principally of line-of-battle ships and frigates, 83 top- 
masts, and 60 topgallant-masts. 

A notice was read, from Dr. Robinson, on the determination 
of the arc of longitude between the observatories of Armagh and 
Dublin. In September, 1838, Mr, Dent, by means of twelve 
chronometers, determined the longitude of Dublin to he -f2.')ni. 
21.08s., longitude of Armagh -|-26m. 35.'Ms. Sui>.>ui|iiently, hy 
means of rocket-signals. Dr. R. found the dilfereuce between 
Armagh and Dublin to be Im. 14.2588. or .Is. less than the chro- 
nometrical determination. 

The Longitude of New York CUy HM was determined by 
Mr. E. J. Dent, by means of chronometers sent out by the 
British Ciueen, in July, 1839. to be 5Gm. 3.55s. which va» 

ries less than 3s. Uom liie previously received determination. 
(S< r thi- Journal, vol. xxxvii, p. 400.) 

Prof. Whewell made some remarks on Dr. WoUaston's argu* 
meat on the question of the infinite divisibility of matter, dmwn 
from the finite extent of the atmosphere. Dr. W. imagined that 
if the extent of the earth's atmosphere be finite, air must consist 
of indivisible atoms, since he cissunied that the only way iu 
which we can conceive an u})per surface of the :itmos[)here, is by 
supposing an upper stratum of atoms, the weiglit of which, 
acting downwards, is balanced by the repulsive force of the in- 
ferior strata acting upwards. Prof. W. contended that suich a 

Vol. s&xYiti, Mo. 1.— Oet.-D«s. 1839. 15 
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mode of conception was arbitrary, and the argument foimded 
upon it, baseless ; for if we investigate the relation between the 
height of any point in the atmosphere, and the density of the air 

at that point, on the supposition that the compressing force is as 
the nth power of the density, we liud ihnt the density vanishes 
at a finite height whenever ii is greater tliaii unity. Therefore, 
though the atmosphere do not consist of indivisible particles, it 
will still hare a finite surface. la &ct, the finite surface of the 
atmosphere no more proves the atooiic constitution of air, than 
the finite surface of water, in a vessel, proves the atomic constitur 
tion of water. 

Section B. Chemisirff and Mineralogy. 

Prof Graham, President of the Section, opened the meeting 
with some observations on the recent progress of chemistry, 
which, in his view, is advancing with unprecedented rapidity, 
both in its theory and its applications. The organic department 
is the most productive, and at present engrosses the attention of 
chemists. In this department he would allude to what seemed 
to hiiii its two great features. 1. The liajsj^y general iziiuon of 
Dumas, — tJie law of substitutions, which had been the clue to so 
many discoveries. He first applied it to the action of chlorine 
upon organic compounds, finding that when chlorine acts upon 
those bodies, for every atom of hydrc^en abstracted in the form 
of hydrochloric acid, an atom of chlorine is left in its place. The 
same doctrine has been successfully applied to the action of oxy- 
gen and other elements on the same bodies. Thus, ui the oxi- 
dation of alcoliol in the acetous fermentation, hydrogen is with- 
drawn iji tlie lorni of water, by combunng with oxygen, and at 
the same time the hydrogen is replaced by an exactly eciuivalent 
quantity of oxygen. The same law led M. Dumas to his most 
recent discovery, that of chloro-acetic acid, — an acetic acid, in 
which chlorine is substituted for oxygen. One of the most in- 
teresting applications of this doctrine is that by M. Rcgnanh. la 
elucidating the history of the chlorides of carbon. For tlie orig- 
inal discovery of these rniii|K)ands we are indebted to Mr. Fara- 
day. One of them winch contains its two elements in the mtio 
of single equivalents has been named the protochloride of carbon. 
What is its teal nature ? M. Regnault has traced it through va- 
rious compounds, all produced by the action of chlorine on <^ 
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fiant gas. by the abstraction of more and more hyclrno;en, and the 
subsUtutiou of a conespouding quantity of cbiorine, till the whole 
four atoms of hydrogea of the olefiant gas are replaced by chlo- 
rine. This Tie V, which lepresents the pcotochloride of carbon as 
cimaialiDg of four atoms of carbon and four of chlorine ; or oIe» 
fiant gas with its hydrogen replaced by chlorine, is consistent 
with the observed density of its vapor. OleiQant gas, also, has 
the four atoms of carbon belonging to alcohol from which it was 
ibnned, so that tiio protochloude of carbon has the carboa of 
alcohol fitmn which it was primarily derived, and thus preserves, 
afker nmnerous mutations, ^ most distinct traces of its cnrigin. 
S. The binary theory of the constitiutUm of bodies^ advocated by 
liebig. This is the Uieoretica] resolation of bodies, apparently 
the most complex, into not more than two proximate coiistuiients, 
one of whichj also, is generally a simple substance. Tliore can 
be DO doubt that compouod raxiicais will be the basis of the cias- 
mfication of organic compounds, and that thus the same sim- 
plicity of arrangement will be introduced into organic compounds, 
as now exists in the metallic combinations of inorganic chemistry. 

A communication was rend from Prof. Hare, of I^iladelphia, 
on tlie preparation of barium^ slrontium and calcium. By means 
of the alternate action of two deflagrators, each of 100 pairs, 
containiag more than 100 square mches of zinc surface, assisted 
by refrigeration, Dr. H. has procured amalgams of these metals 
{torn their chlorides, and by distillation in an iron crucible, in- 
cluded in an air-tight alembic of the same metal, has extricated 
them from their mercurial solvent (For full details, see this 
Journal, vol, xxxvii, j). 207.) 

]\lr. Coathiij ^\ of Bristol, described an improved method of 
graduating glass tubes for eudiometrical purposes; and also ex- 
hibited an apparatus for determining the amoimi of carbonic aoid 
in the atmosphere. 

The Baron Eugene Du Mesnil gave a description of a safety 
lamp invented by him in 1834 It consists of a body of flint- 
glass, defended by a dozen of iron bars. The an is admitted by 
two conical tubes, iuoerted at the bottom, which are capped with 
wire-gauze, and enter by the side of the liame. The latter rises 
into a chimney, which has a piece of metal placed in the form of 
an aich over its top; the chimney being quite open. In conse- 
quence of this construction, a strong current Is constantly passing 
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up the chimney. When carbnretted hydrogen passes in, the fact 
is discovered by numerous small explosions, and the whole glass 
work is thirowD into vibrations which emit a loud and shrill sound, 
audible at a great distance. 

On a small Voliaic battery of extraordinary energy by W. R. 
Grove, Es«|. In a letter published in the PkUes, Mag, Feb. 
1S39, i suited, I said the author,) some reasons for hopniir that by 
changes in the coiisiitueiits of voltaic combinatioiis o\ f ^nr ele- 
ments, we might greatly increase thoir energy. At that period 1 
sought in vain for imptovements, which a fair induction convin- 
ced me were attainable ; but being in the country, all my experi- 
ments were with cop^ier as a negative metal. I was constantly 
unable to use concentrated nitric acid as an electrolyte, and its 
importance never occurred lo uic until forced upon my notice by 
an experiment which I made at Paris for a different object. This 
was an endeavor to prove the dissolution of gold in nitro-muriatic 
acid to be an electrical phenomenon ; or rather, that this (and, as 
I beUeve with Sir H. Davy, every other chemical phenomenon,) 
could be resolved into an electrical one by operating on massss 
instead of molecnles. The experiment was this : the extremities 
of two sirij)s of gold leaf were immersed, the one in nitric, the 
other in nuniatic acid ; contact between the liquids being ])erniit- 
ted, but mixture prevented, by an interjwsed porous diaphragm. 
In this case, the gold remained undissolved for an indefinite period, 
but the circuit being completed by metallic contact, either medi- 
ate or immediate, the strip of gold in the muriatic acid was in- 
stantly dissolved. Thus, it seems, that the affinity of gold for 
chloiinc is not able aUnie to decompose niiirudic acid; but when 
it is aided by that of oxygen for hydrogen, the decom[H<biaoii is 
effected. The phenomenon bears much analogy lo ordinary 
cases of double decomposition. I'he two gold strips in the ex- 
periment being connected with a galvanometer, occasioned a 
considerable deflexion ; and it now occurred to me, couphng this 
experiment with my previous observations, that these same liquids, 
witli the substitution of zinc and platinum for tiio gold Icui, w ould 
produce a tunibi nation of surpassing energy. My expectations 
were fully realized j and on the 15th of April, M. Becquerel pre- 
sented to the Institute a small battery of my construction, consist- 
ing of seven liqueur glasses, containing the bowls of common 
tobacco-pipes, the metab zinc and platinum, and the electrolytes 
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concentrated nitric and dilute muriatic acids. Tins little apparatus 
produced effects of decomposition equal to the most powerful bat- 
teiies of the old construction. Dilute nitric acid diminishes the 
enei^y ; mtro^sulphuric acid acted as an electrolyte much as ni* 
trie acid ; it is aa excellent conductor, yielding oxygen at the 
anode, and hydrogen at tlic cathode. Applying this to my bat- 
tery. I found it to succeed admirably, and hence a considerable 
diaiuuuion of expense on the side of the zinc ; and 1 also found 
salt and water nearly equal to dilute muriatic acid. By using 
flattened parallebpiped-shaped vessels, the concentrated acid is 
much economized and the metals approximated. * * The ration* 
ale of the action of this combination, according to the chemical 
theory of galvanism, appears to be this. In the common zinc 
and copi)er combination, the resulting power is as the aiiinity of 
tfie anion of the electrolyte for zinc, winus its affinity for copper; 
in the common constant battery it is as the aiiinity of the anion for 
2inc, plus that of oxygen for hydrogen, minus that of hydrogen 
for coj^ier. In the combination in question, the resulting power 
ia as the affinity of the anion fbr zinc, pkis that of oxygen for 
hydrogen, ffttitfis that of oxygen for azote. Nitric acid being 
much more readily decomposed than sulphate of co[)per. resistance 
is lessened and the power increased ; and no hydrogen being evol- 
ved irom the negative metal, there is no precipitation upon it, and 
ooosequently no counter-action. I need scarcely add a word as 
to the importance of improvements of this description in the vol- 
taic battery. This valuable instrument of chemical research is 
thus made portable, and by increased power in diminished space, 
its adaptation to iJiLchanical, especially to locomotive pur|>oi>es, 
becomes itinre feaslhlc. 

Prof. Graham remarked on the tiieory of tlie Voltaic Circle. He 
first explained the received views of the propagation of electrical 
induction through the fluid and solid elements of the voltaic cii^ 
de, by the formation of chains of polar molecules, each of which 
has a positive and a negative side, and in which no circulation 
of the electricities is supposed, but merely tlicir displacement 
and se{iaration from each other in the polar molecule. These 
electricities in the polar molecule of hydrochloric acid, fui in- 
stance, are displaced, when the acid acts as an exciting lluid, and 
the positive electricity located in the chlorine atom, and the nega- 
tive electricity in the hydrogen atom. These electricities are at 
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the same time, made the depositories of the chemical afhuities 
of the chlorine and hydrogen xespectirely. Mr* G. proposed to 
modify this theory so fiur as to abandon the idea of electiicities 
being actually possessed by these bodies, and to lefer the phe- 
nomena at once to the propor chemical affinities of these bodies. 
He assigned similarly \)o\aT molecules to the exciting lluid aud 
metals ; and taking hydrochloric acid as a type ofexritin? fluids, 
he gave to each molecule a pole^ haring an allimty rescmbliug 
that of chlorine, or chlorous affinity,— of negative electricity ; and 
another pole, having an affinity reaembiing that of zinc and hy- 
drogen, or zineom affinity, instead of positive electricity. He 
pursued the subject to a considerable length, illustrating bis views 
by means of diagrams. 

Dr. George Wilson gave an experimental demonstration of the 
certain existence of haloid salts in solution. All previous attempts 
to decide the question whether haloid salts do or do not decom- 
pose water, when dissolved in it, have afforded no certain resolts. 
The object of this paper is to ^ow, that although the inqniry 
had long been akuidoned as hopeless, a demoiksiivition can be 
given of the persistent haloid coudiUoii of the disbolved haloid 
salts of the electro-negative metals. This the author appears to 
have satisfactorily demonstrated. It is mentioned as an inciden- 
tal conclusion from the experiments recorded, that they afford a 
direct proof of the quasi-metallic character of hy li gen, so much 
insisted on by the advocates of the binary iIkh uy of salts : and 
that they supplied more direct evidence than any previous trials 
regarding this, since they not only demonstrate hydrogen to have 
the power of displacing many metals, hot at the same time assign 
to it, as its proper place in its metallie character, a position inter> 
mediate between the electio-positive and electro-negative metals. 

A paper was ofiered by Dr. S. Brown on the Crystallization of 
Carbuj f /s ; iiaving for its object to lay down ;i new form of the 
mnxim of crystallization, viz. that when pn nicies of a sdUd hodj 
are slowly evolved from the decomposition of a substance of 
which it, or its elements, are chemical constituents, they cohere 
in crystal, and that independently both of the fusion (or solution) 
of the body crystallized, and of the presence of any fluid medium 
of molecular action whatsoever. Dr. B. had obtained small crys- 
tals, colorless and intensely hard, of the carburets of iron, copper, 
zinc, lead, iS&c* 
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Dr. Clark read a paper od the limits wiMn which the equivalent 
wmgMs of elementary bodiea have been ascertained. As the re- 
sult of varions researches, Dr. G. stated the following equivalents : 

viz. 

Lead, Least, 1292.65 Greatest, 1293.89 Mean, 1293.27 
Sulphur, " 199.45 " 200.77 « 200.09 

Azote, ** 175.42 " 177.20 " 176.31 

Oarboo, « 76.28 " 76.^ « 76.60 

Dr* IL D. Thomson read an essay on the pioofsof the existence 
of free muriaiie add in the siomaeh daring digestion. He offered 
various reasons for drmlttmy tlic cerlaiiiLy oi' the conclusion that 
muriatic acid thus exists, but that as the experiments which he 
bad iasiituted in regard to the subject were not completedi he 
brought them forward al this time chi^y to show the necessiCy 
of further investigation. 

Mr. Benson presented a paper on the theory of the formaOon of 
White Lead. He stated that white lead made from htharge, 
^^rl)toxide of lead,) was rejected by painters. It is found that 
prepared in this way it is crystalluie and partly transparent, 
whereas the ordinary white lead is amorphous and opake. It is 
found that in ofder to obtain the amorphous carbonate (or white 
lead) from litharge the latter must be supplied with a very minute 
portion of acetic acid. » 

Prof. Schonbein of Basic proposed a 7ieia theory of the srahaiii- 
zation of nietah. The discovery of the chemical power of the 
voltaic pile, made at the beginning of the present century by 
British philosophers, drew the attention of the scientific world to 
the relations between diemical and electrical phenomena. In- 
deed, only a few years after this important fact had been ascer- 
tained, Davy and BerzcHus did not hesitate to assert the theory, 
since generally ado})ted, — viz. that chemical and electrical forces 
are essentially the same. Prof. S. enumerates the results of sev- 
eral recent experiments which he considers as invalidating this 
theory. From these results he infers — 1st. That neither common 
nor voltaic electricity is capable of changing the chemical bear- 
ings of any body, and that the principles of the electro-chemical 
theoiy, as laid down by Davy and Berzelius, run fallacuuis. Zd, 
The change which certain metallic bodies, wli* ii j laced under 
the iuHuence of a current, seem to undergo with regard to their 
chemical i«lationS| is due to the productioii of some substance or 
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other, and its deposition upon those bodies by the agency of a 
current of electricity. 3d. The condition, sine qua non, for effi- 
caciously protecting leadily-oxidizable metab against the action 
of free oxygen dissolved in fluids, is to arrange a closed voltaic 

circle, winch is made up on one side, of the metal to be pr itected, 
aiiil another metallic body mute readily oxidizable than the for- 
mer, aud on the other side, of an electrolyte containing hydrogen, 
as water. 

Prof. Shepard, of the Medical College of the State of South 
Carolina, gave an account of the analysis of a meiemtCj in which 

he had dotecled chlorine and silicon. 

0?i the cotnptjsitioii of fflnrrasc, by Mr. T. Richaidion. Mr. 
R. remarked that many 1 1 the Ibrmulse of mmerais are very 
incorrect reproientations of their constitution* Idociase in thb 
respect is greatly confused, and with the view of endeavoring to 
remove the discrepancies, Mr. R. made with great care the fol- 
lowing analysis of specimens from the cabinet of Mr. Hntton. 

No. 1 is Idociase hum Egg, in Norway. 2. Idocrase from 
Slatoush in Siberia. 3. Idocrase from Piedmont. 4. Yesuvian 
from Monte Somma. 5. Egerane from Eger, in Bohemia. 

1. S. 3. 4. 6. 

Silica, 3a75 37.45 39.25 37.90 3a40 

Alumina, 17.35 18.85 17.30 18.10 iai5 

Protox. hon, 8.10 7.75 7.62 489 7. 10 

Protox. Manganese, " trace 3.50 " trace 

Lime, 33.60 35.25 32.25 34.69 33.09 

Magnesia, 1.50 1.35 .47 3.23 3.02 



99.30 100.35 100.30 96.86 100.06 

From these results it appears that Idocrase may be represented 
by the formula, 7(FO, MO, CaO, MgO)3 Si(), + -''>Al2 O , SiO^. 

Dr. Ure gave a summary of his cxperiinenis on fcnnoikition, 
from which among other results it is found that without the ad- 
dition of yeast, much alcohol is generated in grain worts at an 
early period of the process of malting. 

Pioi l u K li communicated his researches on the eUetrical tuT' 
rents ill mvtaUiJtroas veins niiide in the mine IlHmnclsfnrst, near 
Fieyborg. Phenomena of this sort were first made known by 
Mr. Fox, and have been since confinned by the observations of 
ethers. Reich considers their cause to be the hydro-electric acp 
tion of the metallic components of the vein. 



Digiiized by Google 



British AssodaHm for the Advancement of Sdenee. 121 

Mr. Exiey presented a paper on the reiaitons of atoms in or- 
gasne compounds, comprising many very ingenious views and 
speculations, which cannot be well condensed. 

Dr. Charles Schafliaeutl, of Munich, communicated the results 
of his inquiries into the relative combinations of the. anisiituents 
of cast iron, steel and inalUublc iron. Among other things, he 
showed that the purest carbon contained and retained hydrogen, 
and sometimes azote, even at the highest temperatures. Pure 
ifon cannot be welded ; the welding power of iron depends on 
its alloy with the carburet of silicon. Steel as it comes out of 
the coDYerting furnace or the crucible, is nodiing more or less 
than white cast iron, of which Indian steel, calltd uuotz, m 
the fairest sjiccimen. Analyses were given of two specimens of 
cast iron and one of steel. It appears that the peculiarities of 
Swedish iiron, depend in a great degree, on the presence of aise- 
nic ; and those of Russia iron on the presence of phosphorus. 

Section C. Geology and Geograjphy, 

Or. Buckland, the President of the Section, submitted a re- 
commendation from a Society in Bradford, that the attention of 

members of Museums in provincial towns should be directed 
chiefly, if not solely, to the coUecUou ui Sj^ecmicus from their 
own immediate vicuiities. 

Dr. li. laid before the meeting the last number of M. Agassiz's 
work on Fossil Fishes^ and spoke of the merits of that gentle- 
man, who had sacrificed very flattering prospects in meicantile 
life to a love of science ; being content to live almost in poverty, 
devoting his slender means to the furtherance of his undertaking. 
M. Aga^siz had received pecuniary assistance from the Associa- 
tion : and to that body as well as to the Emilish subscribers to 
his work, he was most grateful, for without snch aid lie must 
have abaiidoned the undertaking, so valuable to the scienti^c 
world, and especially to geology. Dr. B. stated the importance 
of fossil fishes to the geologist, their scales being preserved when 
their skeletons are destroyed ; and made some observations on the 
adaptation of the covering of animals to the medium in which 
tliev live. He adduced the minute scales of the eel, eovercd 
over with mucus, to protect it from the mud, — this mucus pre- 
venting the scales from being grated or inured. 
Vol. xjunnit, No. 1.— Oct^Dec 1839. 16 



Digitized by Google 



BriHsh Asaodaiim fcr the Advancmeni of Science. 

lir Lyeilroad a paper on the Tubular eavUies fiUedwUhgravd 
and eand in the Ghalk near Norwich. The chalk near Norwich 
IB covered with gravel, sand and loam, of Tariahle thickneaB, 

much stained with iron, occasional masses of ferruginous sand- 
stone being intcrstratified, in which are casts of the shells of the 
Norwich crag. The shelly crag itself toons here and there part 
of the same deposit. The outline of the chalk, at its junctioii 
with the incumbent gravel, is very irregular. In some places, 
tabular hollows, having the form of inverted cones, and filled 
with gravel and sand, are prolonged downwards to variouad eptha 
into the chalk. These cavities vary in width from a few inches 
to 8 yards and upwards, and in depth from a few feet to more 
than 60 yards. Some are tortuous, but most of those at Eaton, 
two miles west of Norwich, are jierpendicular. The materials 
filling the pipes agree precisely with those covering the chalk, 
with the exception that in the pipes they are unstiatified. The 
pebbles in the gravel consist of rounded flint and quartz ; but no 
shells or pieces of chalk, or any calcareous substance, occur in 
the pipes. In general, coarse sand and pebbles occupy the cen- 
tral parts of each pipe, while the bottom and sides are lined with 
a fine fernigmoas clay, which however is permeable by water. 
This clay contains no calcareous matter. The chalk, ior the 
distance of several inches, or even sometimes four or five feet 
from its junction with the sand pipe, is in a moist and softened 
slate, and contains a slight mixture of fine sand and clay, by 
which it is somewhat discolored. The chalk, at points more 
remote hum the tubes, is white, pure, and jierfectly soluble in 
arid?. 'I'he jiipcs. which do not exceed a foot and a half in di- 
ameter, are often crossed by horizontal layers of dint nodides, 
which have remained in situ, while their chalky matrix has been 
removed. From this circumstance, the author infers that the 
pipes were due to the corroding action of water containing acid, 
which could not dissolve' flint. Bnt it is clear that the tubes 
were not first excavated to their present width and depth, and 
then filled subseiiuently and at once with gravel, for in that 
case tiie siliceous nodules would have been found in a heap at 
the bottom of each large cavity, having been derived from all 
the intersected layers of flint. This never happens, the larger 
flints being invariably dispersed irregulady thnnigh the gcavel 
and sand which fills the tubes. Mr. L. therefore inferred that 



Digitized by Google 



British AssodaUonfor tlie Advancemmi of Science, X23 

the excavation and iilling of the pipe proceeded contemporane- 
ously and gradually, and that the flint nodnleSi whea lemoved 
from their chalky matrix, subsided so as to rest upon sand and 
gmvel which had pre?ioiiBly sunk. As proving that the contents 
of the sand pipes came into their present position by slowly sob- 
siding, the author mentioned the fact of strata of gravel elsewhere 
horizontally bending downwards into the mouth of a pipe, so as 
to become for a short space quite vertical witlnn the pipe. He 
thought that the tubes, or at least some of the larger and deeper 
mea, were caused by springs impregnated with carbonic acid, 
which rose upwards through the chalk. But, afterwards, when 
these springs cease d , the descent of lain water, percolating the 
gravel, carried fine particles of sand and clay downwards, and 
deposited them at the bottom and sides of the tube, at all those 
points where the water was absorbed by the surroundiiig chalk. 
Some of the fuixat particles being carried mto the chalk itself, 
caused the impurity and discoloration of that rock near the pipes. 
Mr. De la Beche mentioned that similar appearances are obsenred 
in other formations, as in green sand near Ohacmouth. Br. Buck- 
land agreed with Mr. Lyell as to the origin of the clay winch 
lines tliese fissures. The gravel which covers the chalk he con- 
ceives to have been accumulated under salt water; and after the 
elevation ol the strata, so as to become dry land, the clay lining 
was formed by the downward filtration of atmospheric water, 
canyiug with it the material in solution. He did not agree with 
Mr. L. in considering these sand pipes as chimneys for the cai^ 
bonic acid, as he saw no reason why the acid should come up in 
one place more than another, and a place serving as a chimney, 
should bear the marks of corrosion. Dr. B. concluded by in- 
stancmg the example of £shes killed by carbonic acid, mentioned 
by Dr. Daubeny. In these, the death of the fish was very sud- 
den, none living above five minutes. In voksanic districts the 
carbonic acid genemted must have had a similar elSect, and many 
specimens of fossil fish show the aninuds to have liUed suddenly, 
from the |X}rfection of their preservation. He also insisted upon 
the im{}ortauce of impressions of foot-marks, of atmospheric and 
of watery action on the surfaces of rocks, anrl 5?tated that the 
most interesting point now in geology is the examination of those 
surfiices as they were exposed in different ages. 
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Mr. De la Beche called the attention of the meeting to the 
geological map of Comwail and Devon, wliich he had made for 
the Ordnance Survey ; it was universally admitted to be a most 
beautiful i^ecimen oif scientific topography. — Mr. J. E. Bfarshall 
exhibited a section across the Silurian rocks in Westmoilandi 
from Shajj CJrrinite to Gasterton Fell — Rev. D. Williams read a 
paper on the rocks of South Devon and Cornwall, which was 
followed by a commumcation from Mr. Austen on the fossil re- 
mains of the limestones and slates of South Devon. 

Mr. Lyell announced the cltsoovery, in a ciag pit at Newboum, 
in Suffolk, of the iedk of several spedee of mammaUa, The 
^rst of these fossils was determined by Mr. Owen, to be the pos- 
terior grinder of the lower jaw of the leopard. Mr. Wood, on 
receiving this intelligence, exaaiined carefully a large collection 
of teeth from Newbourn, and they were found to belong chietly 
to fishes of the genus Lamna; but among them was one which 
Mr. Owen has pronounced to be the molar tooth of a bear, and 
others which belong to a small ruminant. These fossils are all 
more or less broken, and there b no doubt they were found in 
the large pit at Newboum, in which the teeth of fishes are abund* 
ant, in red crag. But, Mr. hyell remarked, ihaL there -are many 
vertical fissures extending downwards to the depth of 30 feet and 
more, through the red crag at Newboum j these fissures being 
filled with the detritus of shelly red crag. It is possible therefore, 
that the mammalian teeth may have been derived from the con- 
' tents of these fissures, and may consequently belong to a qualified 
epoch, posterior to that of the red crag. Mr. L. however, inclines 
to the opinion that the Lcclli of Ihc mammalia and fishes will 
prove of the same age ; because, althougli the shells of the red 
crag are almost exclusively marine, yet Mr. Wood has discovered 
at places distant only a few miles from Newbourn, a fresh- water 
AmiatoTi the Planorbis marginaktSf and two individuals of a 
land shell, Aiirieula frngosaUs, imbedded in the marine crag. 
The same river, therefore, that conveyed these shells to the sea, 
may also have carried down the remains of land quadrupeds. 
Mr. L. then mentioned the discovery of the teeth of an opossum 
in the London clay at Kyson, near Woodbridge. This fossil 
was obtained, together wuh the teeth of fish, from the upper part 
of a bed of sand about ten feet thick, which is covered by a mass 
of Iiondon day about 17 feet thick. The clay is again covered, 
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at a Aort distance from Kyaon by the red ciag. Mr. Oweo, on 
eeeiog this tooth| was clear that it could not belong to any of the 
decidedly camiyorons or herbiyorous animals, but rather to some 

one of the mixed feeders, and having compared ii with the teeth 
of the vanuuis tribes of quadruped^^ included in that diviMi in, from 
the shrews to the monkeys, he found it to difier essentially from 
all of them, and he finally decided that it was marsupial, and one 
of the molars of a INdeiphis allied to the Virginia opossum. Mr. 
L. immediately requested Mr. Wood and Mr. Colchester to renew 
their search in the same sand at Kyson, and they soon found a 
jaw and tooth, which Mr. Owen refers to a quathuiiiauous animal 
of the genus iMacacus. The sand containing these remains is 
referable to the London clay ; and this is the ^t instance of the 
fossil remains of quadrumana having been found in a deposit of 
the Eocene period. Cuvier had pteviously described a r^delphis 
fiom the Eocene frssh-water gypsum of the Pbris basin. Mr. 
Lyell remarked, that the occurrence of an Eocene Macacns proved 
that the class mnst nearly ap])roaching to man in its oriranization, 
was not limited, as some had supposed, to an eru iniuiediatcly 
antecedent to the creation of the human race. He also adverted 
to the great caution to be observed, when we reason from negar 
tive evidence in geology, as we dO| where we infer the non-ex- 
istence of certain classes of beings, at remote periods, from the 
mere fact ol tiieii. lus^il remains not having yet been iouad in 
ancient strata. 

Mr. Bowman exliibited specimens of fossil fishes iiom Man- 
chester, and submitted a communication upon them, from Mr. 
Binney. Scales and teeth of the sanroid fish, MtgaUdhthffs, are 
found in the low coal shales above the millstone grit in the Maur 

Chester coal field, and as far up as the fresh-water limestones of 
Aid wick. Remains of Di plod us, Cienoptychus, HulnptychuSy 
and PaUzonisais are found in greater abundance, though not so 
extensively disseminated. Some are fonnd in a rock composed 
of the shells of a Cypris and a species of Miaroeionickus^ indica- 
ting a tranqnil deposit of the bed as in a lagoon of a tropical 
climate. Some specimens are found quite close to the coal, but 
none have as yet been observed ui it. ^i'hi^ state of preservation 
and the position in which the fishes occur, lead to the conclusion, 
that they have been suddenly destroyed by water higlUy charged 
with decayed vegetable matter. 
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Mr. Strickland mentioned the discovery of an Ichthyosaurus , 
at Strensham near Tewkesbury, by Mr. Marrett, and also exhib- 
ited a fossil fish with q^cioidal scales from the lias, a 6ct not 
agreeing with the hypothesis of Agassiz. 

Dr. Wilde made a communicatioii on aneUni Tyrgf and gare 
many interesting statements concerning the celebrated Tyrian 
dye. 

Mr. Bowman read a pajier on some sk<lc(o?is of fossil vc£^ctnhjps, 
found by Mr. Biouey, iu the shape of a white impalpable )K>wdcr, 
under a peat-bog near Gainsborough, occupying a stiatumfour to 
six inchM in thickness, and covering an area of seveial acm. II 
appeared lo be pure silica. On examination with high magnifieiii 
the powder was found to consist of a mass of transpaient squares 
and parallelograras of different relative proixjrtions, whose edges 
were perfectly sharp and smooth, and often traced with delicate 
parallel lines. On comparmg these with the forms of some ex- 
isting ConfervHD, Mr. B. found the resemblance so strong, that he 
had no doubt they were the fragments of parasitical plants of that 
order, either identical with, or nearly allied to, the tribe Diat^ 
tnacecR which grow abundantly on the other A1g». 

Mr. Murchison exhibited a geological map of Europe^ colored 
by Von Dechen, and the first part of a work on Petrifaciir>ns, col- 
lected by Humboldt in South America. The latter work has K 1 
to some important conclusions no odhtic or Jurassic strata seem 
to exist in South America (or perhaps even in North America ;) 
but there is a large development of the tertiary series, and a stili 
larger of cretaceous, in the southern continent. Specimens of 
Silurian fossils had been brought to the present meeting of the 
Association, collected in North America, by Prof. C. U. Shepard 
of New Haven, Ct, 

Mr. Murchison called the attention of the meeting to a section 
of a part of Germany which he had lately visited. Mr. Murchi- 
son stated, that having with Prof. Sedgwick, examined the older 
rocks of Western Germany and Belgium, it is their mtention to lay 
before the Geological Society of London, a memoir, illustrated by 
fossils, on the classification of those ancient deposits, a succession 
of th(j ( 'ai boniferous, Devonian and Silurian systoins. His pres- 
ent communication bore only on one point of this analysis, offer- 
ing to prove the geological position of the anthracite or culm- 
bearing stiata of Devonshire and €k>mwall. 
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Br. Buckland announced that the Fossil Flora of Great 
Britain was abont to be continued by Messrs. Hutton and Hens- 
low. — Dr. Lloyd mentioned the recent discovery of Sam i;in re- 
mains iu Warwickshire. — Dr. Ward exhibited specimens and 
drawings illustrative of impressions of the feet of animals on tlic 
Greeosiil sandstone, near Shrewsbury. Greensill hill consists of 
a steep escarpment of new red sandstone, and contains four strata 
that have been described by Mr. Mnrchlson, and in the second of 
which the impressions were found. This stratum when exposed 
to the atmosphere, always splits so as to exhibit ripple marks, and 
on these marks the impressions of feet have been observed, as well 
as marks i>i drops of rain. The latter arc often in an ublKjue direc- 
tion, as if having fallen in a gale of wmd, the direction of which 
is thus pointed out. Ttie foot-matks differ from those of the 
Cheirothm$mif in having only three toes, armed with long nails, 
directed forwaids, and not spread out. Nothing resembling the 
ball of the foot has been obsenred, except in a few, which have 
some resemblance to ihc luipression of the foot of a dog. 

Mr. Kni|>c read a commumcaiion on a trap dykt iii Cumberland. 
Its length is 22 miles and its width from 20 to 30 yards. Its 
course coincides with that of the great Cleveland Dyke, and it is 
not improbable that they may be connected ; if so, a basaltic dyke, 
ISM) miles long, crosses our island from the Solway Firth to the 
German Ocean, 

Mr. Darwin announced that a work on fo$sil teeth by Prof. 
Owen, will shortly be published. 

A communication on Pcaf-hofrs, by Dr. G. H. Adams, was 
read. The author had examined microscopically many speci- 
mens of peat, and had found them to consist of bundles of little 
capsules, somewhat like bunches of raisins, attached to the radi- 
cles of the plants growing on the surface of the bogs. — ^Mr. J. R 
Yates read a paper on the Changes and improvements in (he 
efnhouchure of (he Mersey. — A paper was receivod lioui Mr. 11. 
Garner on the use of fnilhtone grit in the maunjtu iure of wJiite 
earthen-ware. Millstone grit has been used in Stalfordshire for 
three or four years, being ground instead of flint, which is more 
expensive, as it must be calcined before grinding. The ware 
thus produced is as white, compact and dunblei as that made by 
the former process. 
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Section D. Zoology and Botany, 

Apaperby Ur. Lankester was read, on 1!^ farmaibm of woo^ 
THssue, The tissues of plants, are for the sake of convenience, 

divided into five ; but the origin of all these may be traced to the 
simple cell. How they are formed from the siiiijle cell, is an unde- 
cided question, especially with regard to uo-xly tissue. Du Pclit 
Thouars supposes, tliat woody fibre is formed by the buds and 
leaves, and sent down by them between the bark and wood of the 
tree ; whilst other writers suppose that it is formed from the bark 
or wood. The conclusions of the author, from all the known facts 
on the formation of woody tissue are That the requisites for 
the fonnatiou of wood, are a li%'in2[ tissue developing elongated 
fibres, a tissue fonning- tuid de|Hjbiliijg secreted matter, and exjXH 
8ure to the influence of external stimuli. 2. That the secreted 
matters are more easily brought under the influence of external 
stimuli in the younger tissues ; hence the importance of leaves. 
3. That neither bark nor leaves are essential to the fonnation of 
woody tissue. 

Notice of Zoological Researches in Orkney and Shetland in 
June, 1839, by Kdward Forbes and John Goodsir. Their atten- 
tion was directed almost wholly to invertebrate animals. Of 
Molhtscaj they found four new species of Eolida^ a new Fe/i*- 
Hnay and three apparently new species of. Asddia, Of the An^ 
neUda^ they took great numbers ; among others, the beautiful 
Planaria aUmutta of Muller, not before recorded as British. As 
to the Radiata, they were equally successful. The genus Holo- 
ihuria holds its Hritish court in Shetlaud, aud the king of them 
is an enormous s|jeciL'S, which the authors name II. grandis. 
Five other new species of this genus were found, and also a new 
species of Ophivcoma^ of Dianeea, of Ooeanea^ of Akynoe^ and 
a minute animal, the type of a new genus among the Aeai^luB, 
The most beautiful contribution to the British Fauna^ from the 
Orkneys, is a zoophyte of the family TSUmlaruMdm, new both as 
a sjx'cies and genus, and the hugcbl jaiuwu form of its tribe. It 
is about four inches long, and its stem lialf an mcii in diameter. 
It belongs between J'ukidaria and (Joryncj on the relations of 
which genera its discovery throws much light, as well as on the 
polypes in general. The authors propose to consecrate the genus 
to that great British soophytist, EUis, calling it Emsia^ and gW- 
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ing the spcci<'>s the appropriate name of Flos maris, as it may 
well be regarded) irom its extreme grace aad beauty^ as the ^wer 
of the British seas. 

Mr. Goodsir read a paper an IA« foUieular stage of deniiHon in 
tile Ruminant$j wOh some remarks on thai process m ^ other 
orders of Mammalia. He stated, that since the former meeting, 
he had detected the lolhcular stage ol dentition in the pi?, rabbit, 
cow and sheep, lie had verified the fact, that all the |)ermaTie!it 
teeth, except the first molar which does not succeed a milk tooth, 
are developed ironi the interoai surface of cavities of reserve, and 
that the depending foids of the sacs of composite teeth are formed 
by the lips of the IbUicles advancing inwards, after closure of the 
latter. He then described the progress of developnicuL of the 
pulps and sacb of the teeth in the cow and sheep, from their first 
appearance, as minute as possible, on the full surface of the mem- 
brane of the mouth, or on the internal sur&ce of the cavities of 
reserve, till they have acquired their ultimate configuration. At 
an early period of the embryonic life of these animals, they pos- 
sess the germs of canine and superior incisive teeth ; the former 
existing as devclu|)ed oi L^an.s m two or thicu genera only of ruim- 
uaiits j the latter being luuud in the aberrant family of the cam- 
els. These germs have the form of slight dimples in the primi- 
tive groove, and after the closure of the latter, they remain for a 
short time opake nodules imbedded in the gum, in the course of 
the line of adhesion. 

Mr. Wilde communicated his mode of prcparitig fish for ccUh 
inrt sptrimcns, and also read a paper ou some uew species of 
Entozoa. discovered by Dr. Belliugham. 

Messrs. Edward Forbes and John Goodsir made a communica- 
tion, an the Citi^grada of the British seas. The CUiograda of 
the ftitish seas belong to three genera, viz. Gydippe (Eschr 
scholtz,) Alcynde (Rang,) and Beroe (Linnaeus.) Of the first 
^ ' ! ius, there are luui b^cieii iu Liieise beab ; ul the becoud aud third, 
two each. 

Mr. G. WeLb Hail made a coniniunication on the acceleration 
of the growth of WheaL He called the attention of the members 
to certain &cts connected with the acceleration of the growth of 
wheat, and a consequent diminution of the tune of its occupying 
the ground. The ordinary period of the growth of wheat is from 
the middle of OctubtJi to ilic middle of Au^ubU Close observa- 
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tion under dufercnt ciicumstances, and a peculiar selection of seed 
and soil, have reduced the period of this plant to five moaihs. 
A quick crop might be produced by pressing and compacting the 
Boil,and in Ughl soils, well manured, a quicker growth is ensured. 
One great means of obtaining early crops is the use of seed pio- 
duced by plants thai were themselves of early growth. 

Mr. Felkin exhibited the results of an experiment in the growth 
of silk at Notti?tgham. The circumstances of the case had been 
unpropiLiuiis, but the result was successful. Land and labor boisig 
high in England, it is improbable that she can in silk culture 
compete with other countries, but in her colonies, and in the vast 
legions of Hindoostan, she has the means of raising immense 
quantities at a low rate. He imagined that the whole world 
might be supplied from India with raw silk, at half its present 
cost. 

Mr. George T. Fox communicated some observations on wlialcs, 
in coiiuexion with an account of the fyniains of a whale recently 
found (U Durham. In recently ciearmg out the rubbish from 
the basement story of the old tower of Durham Castle, the work- 
men were surprised to find seyeral large bones ; and as they ad- 
vanced these accumulated, until twenty vertebre, aod about as 
many ribs were taken out, and also two large jaw bones. Mr. P. 
on examination, determined thru ihe bones Ix luii^cd lo a s[icnna- 
ceti whale. The discovery excited much interest in the town, 
and while the subject was in agitation, Rev. Jas. Rainc discov- 
ered a curious letter from Jo. Duresme to Mr. Stajn hon, dated 
London, June 20^ 1661, which at once accounted for the discov- 
ery of these animal remains. The letter clearly shows that the 
bones belonged to an animal cast on shove on the coast of Dor- 
ham at Earin^ton, in 16G1; and it is therefore the oldest whale 
of the kind recorded to have been found on the British coast. 
The bunt s have been collected and set up in the Museum of 
Durham University. 

Dr. Prtchard read a paper on the eseiinciion of the human 
He expressed his regret that so little attention was given to Eth- 
' nography, or the natural history of the human race, while the 
opportunities for observation are every day passing away : and 
concluded by an apj)eal in favor of the Aborigines Protecuuu So- 
ciety. The paper gave rise to a long and desultory conversation. 
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Next was read a Rqwri on (he dt^rikiHon of the Pulntonife^ 
rous MoUusea in Britamf a$id the eausee it^luencing it; drawn 
up at the request of the Association, by Mr. E. Forbes. The 
object of this inquiry was to ascertain the geographical and geo- 
logical distribiUioa of pnlmoniferous nioUusca in the LJniish isles. 
The subject was considers d under three heads : ftrsty a view of 
the various influences which affect their distribution ; second, a 
detailed view of the distribution of the indigenous species in the 
▼arioos proirinces of JBritain ; and thirds the relations of that di-- 
Tision of the native Fauna to the Fauna of Europe, and the dis- 
tribution generally of the more femarkable species. 

Mr. J. E. Bowman exhibited specimens of a species of Dod- 
der, Ciiscuta epiliiunn. first found in Britain two years ago, by 
himself: and agam m a now locality within the present month. 
He believes it is found exclusively on flax, and has been mista- 
ken for O. Evropea^ from which however it is quite distinct 

A paper was read on the euUha^m of the Cotton of eommene^ 
by Major General Briggs. The objects proposed in the paper, 
are, 1. To excite inquiry on the various species of cotton plant 
that produce the cotton of commerce. 2. To ascertain the na- 
ture of tlie soils adapted to each. 3. To prove the practicability 
of cultivating the plant in India, for the supply of the British 
market to any extent. Of the species that produce the various 
cottons of conunercej we have at present very little accurate 
knowledge, and this has arisen ficom the aiteiations undergone by 
the plant in the process of cultivation. But there can be no 
doubt ihaL Llic plants which produce cotton in America, Asia and 
Africa are of decidedly dilierent species. The plant that produ- 
ces the Brazil cotton, probably the Gossypmni Inrsutum, grows 
15 or 20 iieet high, is perennial, and produces cotton with a long 
and strong staple, and moderately fine and silky. The plant 
common to the West Indies, (said to have been imported from 
Guiana,) is triennial, bearing Abundantly a fine silky long staple, 
and is the G, Barbadense of botanists. This also is the plant 
which produces the Sea-islaud coUoii. When (his plant was 
carried from the coast into the interior of Georgia and Carulnia, 
the seed changed from a black to a green color, and the staple 
became shorter, coarser and more woolly. This plant was after^ 
wards introduced into Egypt, and is the same that produces the 
Bourbon cotton, cultivated by the French on that island. Mr. 
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Spalding records several varietieSj attention to which is of the 
greatest importance to the cultivation, since they vary in the 
character of their staple, in the shape and size of their poda, in 
the hue of the cotton, and tn the dumtion of the plant The 
common indigenous plant of India is the O* kerhaeeum of bota» 
nists, and differs in appearance from the cottons of the Western 
world ; besides which there is the G, religiosum, producing the 
brown cotton extensively irrown in China. The former plant is 
usually cultivated as an annual, hut baa been auccesefolly treated 
and grown as a perennial, by the process of pruning down when 
the cotton is gathered. The produce of this plant is not inferior 
in fineness, and is superior in point of richness of color, to the 
best cottons of America. The staple is howevor short,, and by 
the great neglect hitherto evinced in picking the produce at the 
proper timcj and carelessness in allowing j>arUclcs of dried leaves 
or the calyx of the flower to adhere to the wool, it brings a lower 
price, and is considered an inferior article in the English market, 
to the New Orleans and Georgian of America, though really aor 
perior in quality and durability. There is another kind of cotton 
produced from a species in Africa, which Dr. Boyle conadeia 
allied to the G. kerhaeeum of India. 

Mr. W. Danson made some remarks on the introduction of a 
six;cies of Auchenin into Britain. Samples and manufactured 
specimens of Alpaca wool, in imitation of silk, (and without 
dye,) as black as jet, were exhihited. Mr. D. stated that the ani- 
Dials producing it ought to be propagated in Britain. Importa- 
tions of the wool have already been made to the extent of one 
million pounds, and are likely to increase. There are five spe- 
cies of Llamas, of which, the Alpaca has fine wool, 6 to 12 inches 
long; Xho Llamas J hair which is very coarse, and the Xicuna, 
has a very short fine \\ or l, niore of the beaver cast. The wool 
of tliese animals would not enter into competition with the 
wool of sheep, but rather witb silk. It is capable of the finest 
manufacture, and is especially suited to the fine shawl trade* 
The yams spun from it are already sent to Fiance in large quan- 
tities, at from 65. to \%s, 6rf. per pound, the piece of the raw Al- 
paca wool being now 2s. ruid 2s. (id. per pound. 

Prof. Jones made st:»me observations £)n an apparatus for observ- 
ing fish, (especially of the family Salmonidoe,) in confinement. 
He had prosecuted numerous inquiries in Scotland with reference 
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to the habits of the salmoii and allied species, and with regard 
to the identity of various young and full grown fish. 

Mr. C. C. Babington made an oral communication concerning 
some recent adJiuoiis to the English Flora. — A letter was read 
from Mr. Garner, on the Beroe pileiis, stating that he had not 
seen in this animal true luminosity, but only a peculiar Iiimiaosity 
in the dark. The external rows of cilise he belieyed might pro- 
duce it. He had remarbed, that if only one of the cilia were 
removed from this animal, it still continued to vibrate for many 
hours. He thought liiu currents in Beroe might be accounted 
for by ciiitp, which he observed to be placed m tlie whole of the 
interior oi the annual. In the interior of the animal be had ob- 
served what appeared to him to be sacculi. 

Section E. Medical Science. 

After an introductory address from Dr. Yelloly, Ptesident of 

the Section, a paper by Sir David Dickson was read, containing 
abstracts of a remarkable case of rupture of the duodenum aud 
of some other interesting eases. 

Mr. Middlemore read a brief notice of the methods which 
have been used for the removal q/* ay^lar ccUarad^ where the 
opake capsule remains after absorption of the lens, for the pur- 
pose of introducing to notice an instrument to facilitate the ope- 
ration of extraction witliout interfering with the transparent 
structures of the eye. U consists of a needle, accompanied by a 
small forceps, the former capable of being withdrawn, leaving . 
the latter to be fixed on the opake membrane and then withdrawn 
through the sclerotic, through which the needle had been intro- 
duced. He also detailed a case in which the opemtion for artifi- 
cial pupil had been performed with success, and presented the 
patient for examiuaiiou. 

Dr. Foville, of Paris, preseiitcd a [ aiwjr, dctaihng the results 
of his researches on the anatomy of the brain. He urged the 
advantages of emmining the structure of the brain by manual 
separation mther than by section, and gave credit to Willis, as 
being the first advocate of this method. — ^Prof. Macartney read an 
essay on the means of repressing liemorrhage from arteries; giv- 
ing the preference to metaUic hgatures ; and also a pajier on the 
rules for finding with exactness the position of the principal ar- 
teries and nerves, from their relations to the external forms of the 
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body. — Dr. lilakistoii read a paper on the sounds produced in 
respiiation and on the voice.— Dr. G. Bird communicated obser- 
vations on poisoning by the vapors of burning charcoal. Two 
opinions prevail on the mode in which this gas produces death. 

1. That the gas acts negatively. 2. That the gas when resjMied, 
exerts a specific poisonous action on the nervous system. Dr. B. 
adopts the latter opinion. — Dr. Inglis read a paper, of which this 
was the summary : — 1. Small pox is decidedly on the increase, 
and during each successive epidemic there is an increase of vari- 
olous patients from among those who were vaccinated in infancy. 

2. The vaccine virus is as effectual now as it ever wa^ but le- 
vaccination is necessary after a period of years, as yet unknown. 

3. The same cause which produces small pox during a variolous 
epidemic in the unvaccinated, may and does give rise to chicken 
pox in the vaccinated. 4. There is every reason to beheve that 
cow pox iiad Its origin in variola. — ^Mr. J. B. J:^tUu read a paper, 
to show, that the powers of the new vims diminish in intensity 
as successive vaccinations increased its distance from the cow. — 
Dr. R. D. ThomsoUi read a paper on alkaline indigestion, and 
gave the results of an extensive examination of patients laboring 
under this disease. — Mr. Hodgson read a paper on the red appear- 
ance on the internal coat of arteries, which he stated did not de- 
pend on intiammation m every instance, and from which it should 
be carefully distinguished. — Mr. O. T. Coathupe gave the rr sTiUs 
of a series of experiments on respiration. (See this Journal, Vol. 
zxxvii, p. 367.)— Dr. Costello presented a report of ten cases of 
calculus treated by Itthotrity. — Mr. Nasmyth read a paper on the 
microscopic structure of the teeth, in which he treated also of 
the covering o( tlie enamel and of the organization of the pulp. 
He subsequently read a paj^er on the structure of the l i]»u helium, 
(a layer of substance destitute of vessels, covering the vascular 
surface of mucous membranes,) which he described as being 
composed of cells. — ^Dr. L. Giiterbock exhibited several instrur 
ments made from ivory, softened by the removal of the earthy 
matter by the action of dilute acid. He stated that tlie first 
idea of the preparation is contained in an English work published 
some time ago, entitled Useful Art« and Inventions," 
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Section F. SioHsHcs. 

Mr. Clarke read a paper containing contribations to the edaca- 

tional statistics of Birmingham. 

Mr. G. 11. Porter read a paper entitled sug'tresttons in favor of 
the systematic collection of the statistics of agriculture. Of the 
material interests affecting the well-being of a community, one 
of the most important subjects is doubtless that of an adequate 
supply of food for the people ; and yet in England the subject 
has not hitherto been considered to any useful or practical end. 
it catinot even be ascertained from any authentic document, what 
quniuity of land in the country is under cultivation. The author 
eniurccd with much earnestness the importance of establishing 
the necessary oi^anization to secure the statistics in question, and 
also to diffuse among the agriculturists a knowledge of the im- 
pfovements in the science of husbandry which are often limited 
to narrow districts. It has been stated that if all England were 
cultivated as well as the counties of Northuni] >( i kuid and Lin- 
coln, it would produce more than double the (quantity of food 
now obtained. 

A report on the state of the working classes in three parishes 
in Rutlandshire, from facts collected by the Manchester Statistical 
Society, was read by Mr. Gregg.— Mr. Langton of the same 

society, read a report on the educational statisuos of the county 
of Riilland. Taking the scholars of all ages, about 5 per cent, 
of tiie population attend evening and day schools only ; 9.G per 
cent, attend day and Sunday schools; 6 per cent, attend Sunday 
schools only. 

Mr. Rawson read a very elaborate paper on the ermindl sUUts^ 
tics of England and Wales. Of his interesting results we can 

here state but one or two. The average annual number of per- 
sons committed or bailed to take their trial, during tlie last five 
years, was 22,174, of which more than half were for simple lar- 
ceny. Both in England and in Fiance the ratio of male to fe- 
male criminals is about as 4 to 1. — ^Nezt was read a report by the 
Manchester Statistical Society on the borough of Kingston-upon- 
Hull. — Mr. Wharton made a report ou the progress of the inqui- 
ries made by the conniiilt( o instituted for the purpose of laquinng 
into the statistics of the miuuig districts of Northumberland, Dur- 
ham and Yorkshire. — ^Mr. Clarke read a leport on the commercial 
statistics of Birmingham, prepared by a local conmuttee. It in- 
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eludes returns from the Savings Bank, Assay Office, Workhouse, 
During the pnst year, 25,000 gold wedding rings had been 
assayed and marked. The number of steam engines is 240, of 
which 65 are high pressure, and the remainder condensing en- 
gines. — ^Prof. Powell read a paper on Academic Statistics, show- 
ing ihc pro[)ortion of btudcnts in the University of Oxford, who 
proceed on to det^rees. Among other results it is stated that the 
ratio oi the number matriculated to tliose wiio pass £ioai exam- 
ination, is 1 : 2.67. — Mr. Fripp read the report of the committee 
appointed to inquire into the condition of the working classes in 
Bristol. This document goes into minute details and exhibits 
immense labor. — Mr. Clark presented contributions to the medical 
statistics of Birmingham by a local committee, comprising elabo- 
rate returns from tiie town infirmary, General Hospital, CkrC. 

Section 6« Meduinieai Science. 

Mr. J. L Hawkins made a communication on|9aMii|g' roads wUh 
blocks of woody placed with the grain in a vertical position. He 
considered that roads formed of sound wood, with the grain ver^ 

tical, nii-liL ho made so even as to consLitiitc a sort of universal 
railway, on wlueh carriages might be drawn by a small projorlion 
of horse-})o war, and on which steam carriages might run as safely 
and almost as fast as on railways. — Mr. Scott Russell read a paper 
on the most econoimcal proportion of power to tonnage in steam 
vessels. It is a subject of anxious inquiry when about to construct 
a new steam vessel, what is the best amount of power to place u 
the ship, so as to secure in the highest degree, economy, lajtuiity 
and regularity. The general principle at which after much study 
of the subject, Mr. R. had arrived, was this: tliat in a voyage by 
a steam vessel in the open sea, exposed of course, to adverse windsy 
theie is a certain high velocity and high portion of power which 
may be accomplished with less expenditure of fuel and of room^ 
than at a lower speed with less power. 

Dr. Laaii)( r K id u very extensive paper detailing a series of 
experiments by hinii)elf and Messrs. Woods and Earle on the re- 
sislance of the air to railway trains* The following are his gen- 
eral conclusions. 1. The resistance to a railway train, other 
things being the same, depends on the speed. 2. At the same 
speed the resistance will be in the mtio of the load, if the car- 
riages remain imaltcrcd. 3. li the number of coinages be ia- 
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creased, tlie resistance is increased, but not in so great a ratio as 
the load. 4. Therefore, the resistance does not, as has boen 
hitherto supposed, bear aa invariable ratio to the load, and ought 
nol to be expressed at so much per ton. 5. The aiaount of the 
resistanoe of ordinary loads caxried on railways at the ordinary 
speeds, more especially of passenger trains, is very much greater 
than engineers have hitherto supposed. 6. A considerable, but 
not exactly ascertained pro] onion of this rci>ibUuce is due to the 
air. 7. The shape of the front or hind part of the train has no 
observable effect on the resistance. 8. The s|3aces between the 
carriages of the trains have no observable effect on the resistance* 
9* The tiaiui with the same width of ftiont, suffers increased r^ 
sistance with the incieaaed bulk or volume of the coaches. 10. 
Mathematical formnls, deduced from the supposition that the re- 
sistance of railway trains consists of two parts, one proportional 
to the load, but independent of tiie s|)eed, and tli<" other propor- 
tional to the square of the speed, have been apphed to a limited 
mnnber of experiments, and have given results in very near ac- 
cordance, but the experiments must be further multipUed and 
varied, before safe, exact, and general conclusions can be dmwn. 
11. The amount of resistance being so much less than has been 
hitherto supposed, and the resistance produced by curves of a 
mile radius being inappreciable, railways laid down with gradi- 
ents of from 16 to 20 feet a mile have practically but little dis- 
advantage compared with a dead level; and curves may be safely 
made with radii less than a mile ; but further experiments must 
be made to determine a safe minor limit for the radii of such 
curves ; this principle being understood to be limited in its appli- 
cation to railways intended chiefly for rapid traffic. 

Dr. Ure read a pa^Kir on the specific gravity or density of 
steam at different temperatures. Mr. E. Hodgkinson detailed 
some experiments made to ascertain the power of difilBrent spe- 
cies of wood to resist a force tending to crush them. The 
qiecimens for experiment wera turned into right cylinders, 
about an inch in diameter and two inches long. Great discre- 
pancies were found when the woods were in different degrees 
of dryness; wet timber, though felled a considerable time, 
bearing in some instances, less than half of wliat it bore when 
dry. — Mr. G. Gottam gave an account of the Marquis of Twee* 
dale's patent brick and tile machine. — Mx* Fairbaim related some 

Vol. luviii, Ho, 1.— Oci.*I>«e. 1839. IS 
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ezpehmeiits on the eficcts of weights acting lor aa indefinite 
time on ban of iron. — Mr, Scott Russell made a report on the 
proceedings of the Committee appointed to inqoiie into the best 
form for vessels, and explained the nature of the experiments in 

progress. — ^Mr. CoUuiu dc^crilxjcl a new railway wheel, made 
wholly of wrought iron, so welded together, that independent of 
screws, rivets, or other kind of fastening, they form one piece with 
the spokes. — Mr. Jeffries read a paper on warming and ventilating, 
and gave a description of a pneumatic stove.— Mr. Goesage com- 
municated an account of a new rotatory steam engine. — Mr. Player 
made a communication on the application of anthracite coal to 
the blast furnace, steam engine boiler and stmih s fire, at ihe 
Gwcndraeth Ironworks near Carmarthen. — Mr. Davies gave a 
description of a machine for cutting the teeih of bevel wheels.— 
Mr. Dredge offered some remarks on bridge architecture. — A new 
secret lock without a key, by Mr. Benge, was then exhibited ; 
and also a model, sent by ]}&. Hamilton of Edinburgh, of m 
method by which the resistance caused by the pressure of the 
' wind anainst the valves of the organ can be overcome, thereby 
permuting the largest pipes to be played by the fingers with ffi- 
cility, and also rendering the movement of the pedal keys and 
valves more smooth. 

The amount of moneys granted at this meeting for the prose- 
cution of scientific inquiries was £2789 14s. 7d* 



Abt. XY. — Account of a Joumetf to the Coteau dea PrairieB^ 
with a description of the Red Pipe Stone quarry and Granite 

bowlders found there ; by Mr. George Catun, in a letter to 
Dr, Charles T, Jackson. 

Eead in tfie BoitMi Soew^ of NaUml Hiilory, Sept 4, 1839, and irtmrnwiiftlH 

ibr Uiis JoaniiJ. 

Dear Sir — ^lu the summer of 1835, whilst visiting the tribes of 
Indians on the Upper Mississippi, I spent some months at and in 
the vicinity of the Falls of St. Anthony. Whilst there, I resolved 
to pay a visit to the Red Pipe Stone quarry,'' (as it is called,) on 
the " CSteau dee Prairies,** the place where the Indians procure 
the stone fur their red pipes : of which place I had already learned 
many very curious aud mtere;^ing traditions from the Upper Mi^ 
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sodri tribea From the eieeedmgly strange nattue of these tradi- 
tions and the great estimation in which this place is held by 
the savages, as well as from a fuU conviction in my own mind, 
that this pipe stone differing in itself from ail other known miner- 
als, might be a subject of great interest to science, I determined to 
aee it in sUu^ and not only to imdentand its position and lelationsi 
bat also to enable myself to gi^e to the world, with more confi- 
dence, the strange and almost incredible traditions and legends 
which I have drawn from the different tribes, who iiave visited 
that place. 

For this purpose I had made all the necessary preparations, and 
was to start in a day or two, accompanied by several ofBM^ers and 
men of the garrison, whom Miy* Bliss, then in command, bad 
allowed to accompany me. Jast at this time however, we got 

news by a bLcaiiier which airivcd from below, that Mr. Feath- 
erstonhatiffh, was near the fort with fifteen men, in a bark ca- 
noe, on his way up the 8t. Peter's, having been sent by govern- 
ment to explore the Coteau des Ptaiiies. At this intelligence, I 
inunediately abandoned the journey, and taldng a corpoial with 
Bie from the ganison, descended the Mississippi in a bark canoe, 
to Prairie du Chien, and afterwards to Rock IsIaiHl and St. Louis. 
In that city I learned on the return of Mr. Featherstoahaiigh, 
tiiat he did not go to the Pipe Stone duarry, and I returned to 
New York in the fall, and in the succeeding spring, made a jour- 
ney from that city, by the way g£ Buffak), Detroit, Green Bay, 
Pkairie da Chien, and Falls of St. Anthony, to the Odteau des 
Prairies, and the Red Pipe Stone duarry, a distance of 2,400 
miles, for which purpose 1 devoted cighil moiulih^, travelling at a 
considerable expense, and for a great part of the way with much 
fatigue and ejiiiaustion. At Bullalo i was joined by a young 
gentleman fiom England, of fine taste and education, who ao* 
companied me the whole way and proved to be a pleasant and 
amasing companion. 

From the Falls of St Anthony we started on horseback with 
an Indian guide, tracing the southern shore of the St. Pctcr*s 
River about eighty miles, crossing it at a place called Traverse 
de Sioox,'' and recrossing it at another point about thirty miles 
above the mouth of " Tone Bleue," from whence we steered in a 
direction a little north of west, for the Coteau des Pkairies,'' 
leaving the St. Peter's River, and crossing cm of the most beau* 
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tiful prairie countries in the world, for the distance of one hundred 
and twenty or one hundred and thirty miles, which biooght us to 
the base of the Cotewi. This immense tnd of oonntry which 
we had passed over, as well as thai along the St. Filer's River, 
is every where covered with the richest soil, and furnishes an 
abundance of good water, which flows from a thousand hviog 
springs. For many miies m the distance Uefore us we Iiad the 
Coteau in view, which looked like a blue cloud settling down 
in the horizon ; and when we had arrived at its base, we were 
scarcely sensible of the fact £rom the graceful and almost impei^ 
ceptible swells with which it commences its elevatloQ above the 
country about it Over these swelte or terraces, gently rising one 
above the other, we travelled for the distance of forty or fifty miles, 
wlien we at length reached the summit, and also the Pipe Stone 
quarry, the object of our campaign. From the base of this magic 
mound to i(s top, a distance of forty or My miles, there was not 
a tree or abash to be seen in any direction ; the ground was every 
where covered with a green torf of grass about five or mx inctm 
high ; and we were assured by our Indian guide that it descended 
to the west, towards the Missouri, with a similar inclination, and 
for an equal distance, divested of every ihmg save the grass that 
grows and the animals that walk upon it. 

On the very top of this mound or ridge, we found the far famed 
qnarry or fountain of the Red Pipe, which is truly an anomaly 
in nature. The principal and most striking feature of this place 
is a perpendioolar wall of close grained, compact qnartz, of twenty 
five or thirty feet in elevation, running nearly north and sontli 
Willi its face to the west, exhibitine a front of nearly two miles in 
length, when it disap^Mjars at both ends by running under the 
prairie, which becomes there a little more elevated, and probably 
covera it for many miles, both to the north and the south. The 
depression of the brew of the ridge at this place has been caused 
by the wash of a little stream produced by several springs on the 
top of the ridge, a little back from the wall, which has gradually 
carried away the superincumbent earth, and havuig bared the wall 
for the distMiice of two miles, is now left to glide for some distance 
over a perfectly level surface of quartz rock, and then to leap from 
the top of the wall into a deep basin below, and 6om thence seek 
its course to the Missouri, forming the extreme source of a noted 
and poweiful tributary, called the Big Sioux.'' 
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This beautiful wall is perfectly stratiiied in several distinct hori- 
aontal layers of light gray and me or flesh colored quartz ; and 
through the greater part of the way, both on the front of the wall 
and over acres of its horixontal sur&ee, it is highly polished or 
glazed, as if by ignition. 

At ihe base of this wall and running parallel to it there is a 
level piTiine of half a iiiilo in width, in anv and all parts of 
>*'hi( h the Indians prociue the red stone for their pipes by dig- 
ging through the soil and several slaty layers of the red stone to 
ttie deptlrof four or five feet From the very numeioas marks 
of andent and modem diggings or ezoavatibns, it would appear 
Aat this place has been, for many centuries, resorted to for the 
red stone, and from the iireat number of graves and remains of 
ancient formications m its viCiuiiy, (as well as from their actual 
traditions,) it would seem that the Indian tribes have long held 
this place in high suporstitioas estimation, and also that it has 
been the resort of different tribes, who have made their regular 
pilgrimages here to renew their pipes. 

It is evident that these people set an extraordinary value on the 
red stone, independently of the fact that it is more easily carved 
and makes a better pipe than any other stone ; for whenever an 
Indian presents a pipe made of it, he gives it as somethinfj from 
the Great Spint.; and some of the tribes have a tradition that 
the red men were all created from the red stone, and tliat it 
thereby is " a part of their flesh." Such was the superstition of 
tiie Sioux on this subject, that we had great difficulty in ap* 
proaefaTng it, being stopped by several hundred of them, who 
ordered us back and tliicatencd us very haid, saying "that no 
white man had ever been to it. and tliat none should ever go." 

In my notes on Manners and Customs of iNorth American In- 
dians, which will shortly appear, I shall give a very novel and 
curious account of their traditions and supemtitioas forms about 
this great medicine or mystery place. 

The red pipe stone, will, I suppose, take its place amongst 
interesiiug minerals ; and tlie ''Cuteau Jes Prairies" will become 
hereafter an import; mt theme for geologists, not only from the 
fact that it is the only known locality of that mineral, but from 
other phenomena relating to it. The single fact of such a table 
of quartz, resting in perfectly horizontal stmta on this elevated 
plateau, is of itself, as I conceive, a very interesting subject for 
investigation, and one which calls upon the scientiflc world for 
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a correct theory with regard to the time when, and the manner 
in which, this formation was produced. That it is a secondary 
and sedimentary deposit, seems evident ; and that it has with- 
stood the foice of the diluvial cuneiU, while the great valley of 
the Missoiiri from this very wall of rocks to the Roeky Moun- 
tains has been excavated and its debris carried to the oceaOi I 
confidently infer from the following remarkable fact. 

At the base of the wall and within a few rods of it, and on 
the very ground where the Indians dig for the red stone, rests a 
group of five stupendous bowlders of gneiss leaniog against each 
other, the smallest of which is twelve or fifteen feet, and the 
largest twenty five feet in diameteri weighing, unquestiooably^ 
several hundred tons. These blocks are composed chiefly of 
feldspar and mica of an exccediiis^ly coarse grain, (the feldspar 
often occurring- in crystals of an inch in diameter.) The surface 
of these bowlders is in every part covered with a gray moss, 
which gives them an extremely ancient and venerable appear- 
ance, while their sides and angles are rounded by attritioo to the 
shape and character of moat other erxatic stones which are found 
throughout the country. 

Thai these live immense blocks, of precisely the same char- 
acter, and differing materially from all other specimens of bowl- 
ders which I have seen in the great valleys of the Mississippi and 
Missouri, should have been hurled some hundreds of miles from 
their native bed and lodged in so singular a group on this eleva- 
ted ridge, Is truly matter of surprise for the scientific world, as 
well as for tiie poor Indian, whose su[)er^titious veneration of 
them is such that not a sjjear of grass is broken or bent by his 
feet, withui three or four rods of the group ; where he stops and in 
humble supplication, by throwing plugs of tobacco to them, soli- 
cits their permission (as the guardian spirit of the place) to dig 
and carry away the reid stone for his pipes. The surface of these 
bowlders I found in every part entire and nnscratched by any 
thing, aiid even the moss was every where unbroken, which un- 
douhtedly remains so at this time, except where I applied the 
hammer to obtain some small specimens, which I brought away 
with me.* 



* In ft apecimen with which we are favored by Mr. Callio, tibe feldspar is in di*- 
tinct crystals, is tinted red and greatly abounds ; the quartz is gray and white, and 
th« mica black, while the mois eoven nearly half Uie maia.— 



Digiiized by Google 



Journey lo the Gdteau des Prames^ 



143 



The fact alone that these blocks diffsr in cbamcter from all 
other specimens which I have seen in my travels, amongst the 
thousands of bowlders which are strewed over the great valley of 

the Missouri and Mississippi, from the Yellowstone almost to 
the Gulf of Mexico, raises in my mind an nnniiswcrable question 
as regards the location of their native bed, and the means by 
which they have reached their isolated position, like five broth- 
ersy leaning against and supporting each other, without the ezis^ 
ence of another bowlder of any description within fifty miles of 
them. There are thousands and tens of thousands of bowlders 
scattered over tlie prairies at the base of the Cuteau on either 
side, and so throughout the valley of the St. Peter's and Missis- 
sippi, which are also subjects of very great interest and miportance 
to science, inasmuch as they present to the world a vast variety of 
characters, and each one, although strayed away iiom its original 
position, beats incontestible proof of the character of its native 
bed. The tract of country lying between the St. Peter's River 
and the Coteau, over which we passed, presents innumerable spe- 
cimens of the kind, and near the base of the Coteau, lh< y are 
strewed over the prairie in countless numbers, presenting almost 
an incredible variety of rich and beautiful colors, and undoubt- 
edly traceable, (if they can be traced,) to separate and distinct 
beds. Amongst these beautiM groups, it was sometimes a very 
easy matter to sit on my horse and count within my sight, some 
twenty or thirty different varieties of quartz and granite in round- 
ed bowlders, of every hue and color, from snow wliile to intense 
red and yellow and blue, and almost to a jci blaci;, each one well 
characterized and evidently from a distmct quarry. With the 
beautiful hues and almost endless characters of these blocks, I 
became completely surprised and charmed, and I resolved to pro- 
cure specimens of every variety, which I did with success, by 
dismounting from my horse and breaking small bits from them 
with ray hammer, ujitil I had something like an hundred dilFcr- 
ent varieties couiainirig all the tints and colors of a painter's pal- 
let. These I at length threw away, as I had on several tbrnier 
occasions, other minerals and fossils, which 1 had collected and 
lugged along from day to day, and sometimes flrom week to week. 

Whether these varieties of quartse and granite can all be traced 
to their native beds, or whether they all have originals at this 
time exposed above the earth's surface, are generally matters of 
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much doubt in my miud. I believe that the geologist may take 
the different varieties which he may gather at the base of the 
Goteau in one hour, and travel the continent of North America 
ail over, without being enabled to put them all in place ; coming 

at last to the unavoidable conclusion, that numerous chains or 
beds of primitive rocks have reared their heads on this couiiiient, 
the summits of whirh have been swept away by the force of the 
diluvial curreuts, and their iragmeiits jostled together and strewed 
about, like foreigners in a strange land, over the great valleys of 
the Mississippi and Missouri, where they will ever remain and be 
gazed upon by the traveller, as the only remaining evidence of 
their native ledges, which have been again submerged or covered 
Willi diUivial deposits. 

There seems not to be, cither on the Coteau or in the great 
valleys on either side, so far as I have travelled, any slaty or other 
formation exposed above the surface, on which grooves or sciatchas 
can be seen, to establish the diiectton of the diluvial currents in 
those regions ; yet I think the fact is pretty clearly established 
by the general shapes of the valleys, and the courses of the moun- 
tain ridges which wall them in on their sides. 

The Coteau des Prairies is the dividing ridge between the St. 
Peter's and the Missouri rivers ; its southern termination or slope 
is about in the latitude of the Falls of St. Anthony, and it stands 
equidistant between the two rivers, its general course bearing 
two or three degrees west of north, for the distance of two or 
three hundred miles, when it gradually slopes again to the north, 
tiirowing out from its base the head waters and tributaries of ilic 
St. Peter's on the east j the Red River and other streams wlncli 
empty into the Hudson's Bay on the north ; La Riviere Jaques" 
and several other tributaries to the Missouri on the west \ and the 
Bed Cedar, the loway and the De Moines on the south. 

This wonderful anomaly in nature, which is seveial hundred 
miles in length, and varying Irom fifty to an hundred in width, is 
undoubtedly the noblest mound of its kind in the world : it grad- 
ually and gracefully rises on each side, by swell after swell, with- 
out tree, or bush, or rocks, (save what are to be seen at the Pipe 
Stone Quarry,) and is every where covered with green grass, af* 
fording the traveller, from its highest elevations, the most niH 
bounded and sublime views of— nothing at all,— save the blue 
and boundless ocean of pniries that lie beneath and all aroood 
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him, Tanishing into azure in the distance^ withoat a speck or apoC 
to break Uieir eoltiiesa. . 

The direetioii of this ridge clearly establishes the coarse of 
the dilavial cnnent in this region, and the erratic stones which 

are distributed along the base I atM ibute to an origin several liiin- 
dred miles iiofthwest from the Cotcau. I have not myself tra- 
ced the Cuteau to its highest poinls, nor to its northern extremi- 
ty, but on this subject 1 liave closely questioned a number of 
travellers who have tratrersed every mile of it with their carts, 
and from thence to Lake Winnapec on the north, who nniformly 
tell me that there is no range of primitive rocks to be crossed in 
travelling the whole distance, which is one connected and coz^ 
tiiiuous prairie. 

The surface of the top and the sides of the Cuteau is every 
where strewed over with granitic sand and pebbles, which, 
together with the ftct of the five bowlders resting at the Pipe 
Stone qoarry, show clearly, that every part of the ridge has been 
snbject to the action of theas cnnents, which conld not have mn 
counter to it, without having disfigured or deranged its beautiful 
symmetry. 

The elazed or polished surface of the quartz rocks at the Pipe 
Stone quarry I consider a very interesting subject, and one which 
will hereafter produce a variety of theories, as to the manner in 
which it has been formed, and the causes which have led to such 
singular results. The quartz is of a close grain and exceedingly 
hard, eliciting the most brilliant sparks from steel ; and in most 
places, where it is exposed to the sun and the air, its surlace haa a 
hi^h polish, entirely beyond any result which could have been 
produced hy diluvial action, being perfectly glazed as if by igni- 
tion. 1 was not su^ienily particular in my examinations, to as- 
certain whether any parts of the surface of these rocks under the 
ground and not exposed to the action of the air, were thus afieo* 
ted, which would afibrd an important argument in forming a cor- 
rect theory with regard to it : and it may also be a fact of similar 
importance, that tins })oliyli does not extend over thc! whole wall 
or area, bin is distiibiited over it in parts and sections, often dis- 
appearing suddenly, and re-appearing again, even where the char- 
acter and exposure of the rock are the same, and unbroken. In 
geneml the parts and pouitsmost projecting and exposed, bear the 
highest polish, which would natumlly be the case whether it was 
produced by ignition or by the action of the air and sun. It 
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would seem almost an impossibiUty that the air passinsr these 
projections for a scries of centuries, conld have produced so high 
a polish on so hard a substauce, and in the total absence of all 
ignigenous matter, it eeems equally unac(K)untable that this effect 
could have been produced by fire. I have broken off apecimeiis 
and brought them home, which have as high a polish and lustre 
on the surface, as a piece of melted glass ; and then, as these 
rockb have certainly been formed where they now lie, it must 
be admitted that this straiiL'o effect has been produced either by 
the action oi the air, or by igneous influence, and if by the latter 
cause, we can come to no other conclusion than that these results 
are volcanic; that this wall has oncefonned the side of an extin- 
guished crater, and that the pipe stone, lying in horizontal strata^ 
was formed of the lava which issued from it. I am strongly in^ 
dined to believe, liowever, thai ilie former supposition is the cor- 
rect one, and that the pipe stone, which differs from all known 
specimens of lava and steatite, will prove to be a subject of great 
interest, and worthy of a careful analysis. 

I inclose you fair specimens of every chaiacter to be found ia 
the locality, and also a very slight outline (tf the pHacSi copied 
from my original drawings. 

Very respectfully youis, i^c. Geo. Caxl.in. 

Mew York, March 4, 163U. 



Art. XVL — Auroras and Suns^» 

I. Notice oj an Aurora Borealh, as obsen?ed at Rochester^ 

N, y.; by Prof. C. Dewey. 

The Aurora BoreaUs was splendid here as well as over the 
country on Tuesday eve, Sept. 3d, 1839. It was distinguished 
for its streams, and pillars, and cloudy-light — for centering at a 
point a little S. and VV. of the zenith, from which it seemed to 
radiate in all directions, and extended greatly towards the south, 
as well as from the north. The yellow, white, and erim9on light 
was splendid. There was no waving motion, like that in Jan., 
1837. 

I have an account from an ol)server in the middle of the State 
of liUnoiSi which may be relied upon. It is as ibilows : 
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" Sept. My Brown Co., HI. We had a splendid Aurora Borealis. 
Tiie lighi firal appeared in the northeaflty of a yellow color, and 
spread roond the horizon each way, nearly to the west on one 
side and southeast on the other side. The aurora then began to 

shoot up in I rilliant pillars of yellow light l^eluw and rose-colored 
above. TIk se pillars converged to a })oiiii, 3*^ or 4^ S. of the 
zeuilh ; there was no waving or rolling motion. As the brilliancy 
inciieased abore, the northern horiaon became dark, like a bank 
of fog nnilinminated, and through it the stars were visible. Qnd^ 
nally it iaded away, and bright places E. S. E. and W. N. W. 
were all that would attract attention. In about half an hour, 
mr»t Ifi liliaat columns shot upward from these points, of yellow 
aiul crimson light, and all over the northern horizon pillars gradu- 
ally developed themselves, and became extremely bright. Mean- 
while, deep crimson light appeared in the southeast and stretched 
over to the N* W., forming a complete ardi about 6(P high, and 
under that another arch of a white light about 30^ high, both dis- 
tinct. roLTiilar and well-defined. The crimson one wa^s absolutely 
intense m its color, as palpable as blood. This continued sovoral 
minutes. All this time the dark bank was black in the northern 
horizon and probably 25^ high. At length brilHant yellow pillars 
nee fiom the northern horixon through the dark bank at several 
points, and laded and rose agaiiL Oradually the whole became 
less brilliant, and soon the splendor of the phenomenon was gone. 
It exceeded in splendor all that I ever saw, except t hat in January, 
two years ago." In this, as in many cases, the Aurora seems to 
be black, as well as colored. The two arches were not nearly so 
distinct as described in Uhnois, though one was nearly comjidete 
fat some time. 

Is not the color of the light depending upon the heighi at 

which the electric fluid or Aurora is passing, the red makini^ its 
way through the lower and denser parts of the atmosjihere com- 
pared with the other ? That the phenomenon has any connec- 
tion with ^piculce of ice in the upper regions, appears most remo* 
vad from any thing tangible. 

« 

XL Aurora of &ept. 3d, as observed ai Olean, N. Y. 

About half an hour after sunset a mild lighting up of the 
heavens in the north, as is usual, or very frequent at this season, 
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and in this latitude, was observed ; but as the evening came on 
and the last light from the sun could no longer be seen, streaming 
lays darted up higher and more towards the zenith, while the base 
spread Huther and farliier amuid, until the whole horiaoo eeemed 
the Auiocal fountaiiL The almosfdieie was almost entirely clear 
fipom the commencement, and what appeared for a time to be a 
cloud ascending from the southern horizon so suddenly vanished, 
that it left a dnubt whether it were in realily a vaj ory sheet or 
merely a modified exhibition of this beautiful Aurora. At twen- 
ty minutes past eighty the whole vault of the sky seemed made 
of silvery stripes constantly ehanging positions, sepsiating into 
blocks, and incessantly dancing from the horiaon to the aenith, 
where they converged in a fagged ckrad, that assumed, in its in- 
terval-existence, every conceivable shape. 

The pencils, for the most part, were bluish while, with a tinge 
of leaden color; and there prevailed, during tiie whole display, 
more or less of a beautiful lake and a lilac, which being thrown 
occasionally like a mellow cknid over wide sections of the heav- 
ens, and combined with, or spcead over the pencils, presented the 
richest arrangements of ooloiat hat, it would seem, could be gatii- 
ered in the skies. In some stages, the lake gave to the sky that 
gorgeous appearance, ob^rved at the rising of a suninier-sun, wlien 
the clouds, thin and scarcely visible, are tipped with a deep crim- 
son tinge. In others, it lay a broad band, unmoved by the flashes 
that played above aikd below. Like the lake, there was a sheet 
of white that moved about, distantly aooompanied by smaller 
sheets or more properly segments of belts, unaflfocted by the flick* 
ering agitation observed above and around. 

Toward the close of the exhibition, which was of interest un- 
til past ten, the shcavos of ligiit w^ere long, and looked, when the 
eye was turned a iittie from a direct view, like the darlings of 
tongued flame from a large furnace, only more brilliant, and of 
greater length. JSeing cut off in some places by bars of while 
clouds near the horiaoo, the interest of the scene was heightened 
by the more rapid movement which was apparent near the ba:>es 
of the pencils. 

The focus continued very near the same point, which was 
about four degrees directly south from the zenith. At times the 
point to which all the sheaves tended, would be glowing as if 
with accumulated light, that looked like a torrent at its entrance, 
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within a circia around of a few degms in diameter ; and again it 
would be a mere blaiik» adl the peDcils melting awa^ before oaitiDg. 

Four meteon were seen to fall during the observations ; one to 
the sonthwest, and the other three toward the south. 

Observa(io7is. — Notes of the changes were at first taken once 
in from one to four minutes, and even these were not frequent 
enough to record ail the changes ; and oftentimes as many occur* 
red during the time employed in writing a single remark as were 
witnessed in the intenrds of employment with the pencil. 

Ai 20 minates past 8 o'clock the whole Tault of the heavens 
was overspread with a series of alternating pencils of bluish white 
liirht, with the blue sky beyond, wliicli converged to a point Jess 
than five degrees directly south from the zemth, a brilliant lake 
bar extending from the eastern to near the western horizon, aboat 
in the pathway of the son. 

83m. past a Red tight in masses east and west of thezenithy 
the bar not continuous. 

23in. past 8. Lake bar replaced aud more brilliant thaii at 
first. Bright white ratrtred cloud in the centre. 

27m. past 8. The lake or red in bright portions near the east« 
cm and western extremes of the bar. Pencils in the sonth change 
from white to lilac and from lilac to white with great rapidity. 

3lm. past 8. Grown dim and again brightened up. Pencils 
most bright in S. E. and S. W. 

34m. past 8. Intensely white i)encils shoot up from the N. W. 
and N. E., most bright at the base. 

Focus vanished and the crimson hues mildly shed all around. 

35m. past 8. Focus le-established, with a bluish white group 
of rays radiating all about The red pale, bat most distinct ui 
the west. 

38m. past 8. Red in the west, but brightest in the northwest. 
Focus alternately vanishing and retummg. Lilac and white 
about the zenith. 

41m. past 8. Crescent in the locus and two parallel curved 
belts or crescents more nearly, of white in the southern heavens. 

43m. past 8. Dim and tldn vapory donds rising in the south, 
tipped with the Aurora. 

One bar of white light across the southern sky. 

47m. past 8. Crescent inverted. Light growing more bril- 
liant in the north and waning in the south. 
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60m. past 8. Bright pencils streaming up from a little north 
of east. Reddish or crimson hues l arely ]k rceptible. 

53iii. past 8. Clouds rising higher in tlie south. 

55m. post 8. Crimson hues hardly to be diaoenied in the east 
and west Flashes less rapid. 

57m. past 8. Gathering again of crimson in the east The 
rising clouds from the southern horizon are gorgeously lit up with 
the rays duitiiig from behind them. 

58m. past 8. Lake in the east is more like a sheet of fame 
than any thing else with whicli it may be compared. 

2m. past 9. Lake in the east, as al tiie listng of a sammer's 
sun. Supremely beautiful ! 

Below the clouds that haye been cUmbing up fiom the sonthi 
lies a dark stratum of lilac 

4m. past 9. Tlie bright sheet of lake in ihe cast has ascendcd- 

7m. past 9. A very bright ragged cioud constitutes the focus. 

I Dm. past 9. Crmison almost gone. 

15m. past 9. Crimson spread all over the north. 

20m. past 9. The western sky decked with superbly brilliant 
red. Below a stripe of dark sky or cloud in the north, the pen- 
cils change so frequently and rapidly that the view is more like a 
glance at a fairy festival than at the mere sky. 

25m. past 9. A broad stripe of very intensely brilliant lake, 
inchned at an angle of about bu with the horizon, rising in ihe 
west and extending two-thirds of the way to the zenith. 

30m. past 9. Growing dim. 

35m. past 9. Lake most bright in the southeast. Ught stripe 

resting upon a dark one about 3^ in breadth. 

40m. past 9. Fast growing dim. 

45m. past 9. Flashings as of flame, more distinct than before. 
The white stripe of the south moved around to the west, accom- 
panied above by the lake. Focus alternately existing and gone. 

50m. past 9. Flashes more vivid and long. Crimson spread* 
ing around to the south. 

5m. to 10. Lake again south and west, but most brilliant ftr, 
in the north. Lake m the south a btripe of 10^ width, dim to- 
ward the margins. 

iU o clock. Crimson all gone. 

5m. past 10. Flashing every where disappearedi except near 
thefocus. Fogs comuig on from the BtieBni& 
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10m. past 10. Scattering broad sheaves of light, like fragments 
of thiti wiiite clouds, convergeace oX the pencils perceptibiei but 
the focus disappeared. 

Half past 10. AU disappeared except the light of an ocdinary 
Amocain the north. 

IIL Suiuetaiih$ West; by Ptofl 0. Dswnr. 

To a native of New England, few objects appear more beauti- 
ful than the setting of the sun as it appears from the hills and 
valleys of her mountains. The clearness of the atrnobphcre, and 
the bhliiancy of the colors, fasten his gaze upon the west as the 
son has jast sunk behind the mountains. As he passes, howerer, 
to the middle and western part of the State of New York, the 
sunsets become still more beautiful, and often absolutely splen- 
did. The atmosphere does not appear more transparent and 
clear, but the variety of colors is greater, aud ihcy have a greater 
strenLTth : tlie clouds show a more deep and brilliant reflection 
of red and yellow rays, aud often the most splendid radiations 
of light soon after the sun has disappeared below the honzon* 
Those radiations have cousidemble uniformity, and yet they hare 
much variety. They were well depicted in this Journal, ToL 
xxxin, p. 338-340. Between the broad radiating beams of red 
or yellow light, there is often the most beautiful and intense blue. 
If it is merely the common color of a clear sky, the mieii^^iiy of 
the blue is greatly augmented by the contrast of the red or yel- 
low light. Those radiations do not very often appear, although 
they' occur many times in the course of several months. They 
begin somethnes so early as July, and do not cease till late in 
October. When the radiations do not appear, there is also an 
unusual splendor in the sunset:s, uanscending all I have ever wit- 
nessed in New England, or on the east side of the Allegany 
ridge. I have not been able to ascertain the pecuUarity of the 
atmosphere when the splendid radiations are shown. They oc- 
cur just after sunset, and last only for a few minutes. In the 
article referred to, it is suggested that the appearance may de- 
pend upon the reflection of the sun^s light from the surface of 
the great lakes at ilie west of us. The supposition is very in- 
genious and interesUng, but seems not to be true in fact, as is 
proved by the same appearances at the west of the lakes. In 
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the State of Illinois, tiie radiations are described as being even 
more beautiful and splendid than in this part of the state. 
From two individuals in distant parts of Illinois, I have received 
particular notices of the brilliancy of this Mtoity as compared 
with our own, by those who have admired it in both states. On 
the evening of July 4th, 1839, the sunset was splendid here, and 
more so in Illinois. An engineer in the middle of the state says, 
" the null. iiions like those of July 4th were not uncommon, at 
least HI tfie suiiiiner of 1838. I noticed the appoainnce many 
times, and called the attention of others to it. Some facts are 
obvious. It never occurred before sunset, but from three to tea 
minutes after, and generally aboul five, and lasted from three to 
ten minutes^perhaps none of it ever remaining fifteen minutes 
after the sun bad gone down. The radiations diflered in breadth 
when compared one with another, and each increased in width 
with the distance from the sun, being one, two, or throe, and 
perhaps four apparent diameters of the sun in breadth at the 
lowest visible part of the horizon. The color is generally pale 
yellow or straw color. Sometimes three radiations lie nearly 
along the horizon, diverging but little from it, of a reddish or rose 
color, and the more central radiations violet or bluish, not very 
Vivid, but well defined, for the background seems always whi- 
tish. The central radiations sonieliines extend nearly to the ze- 
nith, pale and ditiused at the upper part, and generally from 30^ 
or 4QP to 60° long. Sometimes they occur on three successive 
days ; when there has been little of storm for months ; atmosphere 
very clear, and lew clouds, and the sky too blue and brilliant to 
look at. The whole is beautiful. The sunsets are the most gor* 
geous ihat I ever beheld, and the hues upon the clouds arc brilliant 
beyond description or coni| arisen." No reflection from waters 
can account for these splendid appearances of nature. 
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MISCELLANIES. 
DOVS8TIC AND rORBION^ 

1. Proceedings of the American Philosophical Society January 
6, 1838. — The result of tho annual election for officers held this dajr, 
was reported by the judges and clerkf? follows >^ 

President, — Peter S. Du Ponceau, LL. D. 

Vice Presidenis* — Nathaniel Ch^maoy M« D.* Joseph Hopkiiison» 
LL. D., Robert M» Patterson, If. D. 

&cre<arte«^FraDklin Baehe, M. D., John K. Rane, Alexander 
D. Bhche, LL. D., J. Francis Fisher. 

Counsellors for three years* — ^Rohert Harot M. D., William Mere- 
dith, William Hembel, Jon*, Charles D. Meigs, M. B. 

Curators, — Isaac Lea, Isaac Hays, M. D., Franklin Peale. 

Treasurer. — Jolin Vaiighan. 

Mr. Lea read a paper in contiiiuutiun of hU mewuir on fresh water 
and land shells, which was referred. 

January 19, 1838. — Mr. Lea read a paper in further coiUinualioa 
of his memoir on fresh water and land -liclls, which was referred. 

Mr. Walker presented to the notice of the Society, the drawings of 
a self-registering anemometer and rain gauge invented by Mr. Fol- 
lett Osier, of Birmiogbaoi, England, of which he explained the char- 
acter and advantages. 

The Society elected John Vaugban, librarian. 

Mr. Vaughan announced the death of Joshua Humphreys, a mem- 
ber of the Society, aged 80. 

The following candidates were elected members : — 

Capt. Andbbw Talcott^ late of the U. S. Engineers. 

Thomas W, GnirFiTH, fisq., of Baltimore. 

CHAR2.S8 G. B.DAirBBNT, M. D., of theUm7. of Oxford. 

HsNBT Resd, Esq., of the University of PennsyWania. 

William Norris, of Philadelphia County. 

ILLIAM StLLiVAN, E.Sq., of BostOD. 

Fchrvary 2, 183S. — A letter was read from John K. Townsend, 
daiLii January 20th, IHIW, announcing the transmission of the Indian 
Vocabularies collected fur the Society, and of certain shells and geo- 
logical specimen*^, selected for its use by ]\Ir. IVnle. 

A conununicatii)n from the late Joshua Iluuii hreys, Esq., dated 
December 23d, 1^37, was read, on the subject of the early history of 

* Wo were ignorant until recently, that the Amerif-an Philosophical Sf)ri'»*v 
publishf'd reportH of their doings. Hud these reports heeu earlier transmitted, iliey 
would have been sooner noticed. — Eds. 

Vol. xxxTiii, No. 1.— Oct.-Dec. 1839. flD 
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the naval construction of the United Stales, tending to correct an er- 
roneous impression as to iIh ojiiniona and wishes of President Wash- 
ington on ihe subject of ihe navy, which had found place in Professor 
Tucker^s Biography of Mr. TefTor'^on, and which had been the subject 
ofremarkby Dr. Harris in Iiis Life uf Dainbridge* This eooiinonica- 
tion was referred to the Historical Committee. 

The president eommonieated a letter to him from Mr. Tyson, of tlie 
House of Representatives of PennsylTsnia, dated Jan. S9ih» 1838^ 
giving intelligence in relation to the ancient records of the State, and 
of the proposed publication of them at the public expense. 

Fthruary 16» 1838» — ^Professor Henry, of Princeton, made a verbal 
communication on the lateral discharge of electricity* while passing 
along a wire as in the Leyden experiment* or commonicated directly 
to an insulated wire, or to a wire connected with the earth ; and de- 
tailed various experiments proving that free electricity is not, under 
any circumstances, conducted silently to the earth. 

Dr. Bache announced the death of Dr. John Eberle, a member of 
the Society, w jio died at Lexington, Ky., on the 2d of Feb., ai^cd 54. 

March *2, 1838. — The Historical Committee animunced that they 
had completed the publication of Mr. l)u Ponceau's Dissertation on the 
Nature and Character of the Chinese System of Writing, forming vol- 
ume second of the Historical Transactions of the Society. 

Mr. Walker read a paper, entitled Determination of the Longitude 
of several Stations near the Southern Boundary of Michigan; calcu- 
lated from Transits of the Moon and of moon culminating Stars, ol>- 
served in 1835 by Andrew Talcott, late Captain of United States En- 
gineers-*' 

The longitude of places in the United States, norih of the Ohio, bad 
hitherto depended on the observations of Ellicott and De Ferrert made 
at points on the banks of the Ohio river, and on meridian lines drawn 
from this river, several hundred miles northward, by the deputy sur- 
veyors. From Mr. Walker's computations, it appears ihat Turtle ls» 
land^ Lake JUrie^ has been placed only 1.7 geographical miles too far 
east on Tanner's map. Its true place is 41^ 45' 9" N. latitude ; and 5 
hours, 33 min. 31.3 sec. W. longitude from Greenwich. Also, South 
Bend JmI-«\ Michigan^ has been placed 3.9 miles too far east ; its true 
place b. inn N. 41° 37 6" ; ^^^ 5 hours, 49 min. 1.^3 sec. These ob- 
servations of Capt Talcott will prove highly useful to geographers, 
by furnishing standard points of reference in the northernmost part 
of the United States. 

Mr. Vaughan announced the death of Benjamin Dearborn, of Boston, 
a member of the Society, who died on the 22d of Feb., 1836, aged 63. 

March 16^ 1838. — ^Mr. Lea invited the attention of the Society to 
certain facts* mentioned in a " Memoire sur quelques Aeephalea d'eaa 
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iloucc ilti Senegal/* by Mr. Hang, in relation to the torpidity of the 
Anodonla Chaiziana. 

April 6, 1838. — Dr. Palterson announced the death of Dr. Na- 
thaniel Bowditch, a member of the Society, who died on the 16th of 
March last, aged 63. Dr. Paitenon wa« appointed to prepare a ne- 
crological notiee of the deceased* 

Mr. Da Ponceau mentioned the death, not heretofore reportedi of 
Mr. Adet, a member of the Society, who died in March, 1834. ^ 

April 20» l838.-^Mr« Lea read a Note copplementarjr to hU Me- 
noirt now in the Society*! preae, on the subject of the UnloneSy 
and permission was ^?en to add the same to the pfiocipal commii'* 
Dteation. 

The following candidates were elected meoiben 
William Harms, M. D., of Philadelphia* 

RoBEKT Theat Paine, of Boston. 

John P. Kmmet, M. D., of the Univcroity of Virginia. 

Hugh 8. Li:uARt:, of Charleston, S. C. 

Samtel Breck, of Philadelphia. 

Col. Sylvan Thayer, U. 8. Engineers. 

Francis \Vavland, D. D., of Brown Uoivenitjr* 

Henry Baldwin, of Pennsylvania. 

William H. Prkscott, of Boston. 

May^ 4, 1838. — Pursuant to appointmentt Dr« Homer read a necro- 
logical notice of Dr. Philip Syng Physickt i^te a member of the Societjr. 
Dr. Horner baring expressed a wish to make the same public, per- 
mission was granted to him to withdraw it from the files of the Societj 
ibr publication. 

Dr. Patterson read a letter from Professor Henrf, of Princetoiit 
dated May 4, 1838^ announcing that, In recent experiments, he has 
produced directly, from ordinary electricity, currents by induction 
eiialogoas to those obtained from galFanism ; and that he has ascer<> 
tained that these currents possess some peculiar properties, that they 
may be increased in intensity to an indefinite degree, so that if a dis- 
charge from a Leyden jar he sent through a good conductor, a shock 
may l)e obtained Irom a coiuiguons but prrfectly insulated conductor, 
more intense than one directly from the jar. Prof. Henry remarks 
that he has ako found that all conducting sul)stances screen the induc- 
tile action, and that he has succeeded in re h rring this screening pro- 
cess to currents induced for a moment in ilie interposed body. 

Dr. Hare exhibited to the Society fourteen and a half ounces of 
platinum, fused by his hydro-oxygen blowpipe, and a specimen of pure 
platinum, freed from iridium by the process of Beraelius. 

Dr. Patterson submitted to the Society's inspection, the log-book 
of the steam-ship SsTaonah, Capt. Moses Rogers, launched at New 
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York on the 22d of August, 1818; from which it appears that, aticr 
repeated voyages between New York, Sa¥annah, and CharlestOD, this 
▼emel left Savannah on tlie 24th or 2&tb of May, 1819, for Liverpoolt 
saw Lnnd^s End on the 17th of Janet ftnd arrived at Liverpool on the 
SOth of June, hanng need steam thirteen days, and having ezhanated 
her fuel (coal) three days before arrival. It also appears from the 
log-book that she left I^rerpool on the 23d of Jnly, arrived at Eld- 
nenr on the 0th of Aogust, lelV Ekinenr on the 14l]i of August* arrived 
at Stockholm on the 23d of August, left Stockholm on the 5th of Sep- 
tember* arrived at Cronstadt on the 0th of September, and after seve* 
ral excursions between Cronstadt, dtc, and Copenhagen, &.c., left 
Arundel, Copenhagen, on the 23d of October, and arrived at Savan* 
nah on the 30th of November ; that she subsequently arrived at Wash- 
ington fronn Savannah on the Ifitli cii Deccmher, after a pasHairc of 
eleven da) .s; that s)ie was sold nt Washinirlon in September, l ^CU, and 
her engine taken mit, al ter whic h she sailed as a packet, fi um New York 
to Savannah, ntnil September, 1822,when she was lost. This log-book 
was suppost i 1) derive additional interest from the rcrciit arrival of the 
Sirius and Great ^^'ester^, steam-ships, at New York, from England. 

Dr. Mitchell repeated before the Society, Thiloricr's process for 
solidifying carbonic acid, with an apparatus, made onder his direction 
in Philadelphia, somewhat modified from that employed by Thilorier, 
and froze a quarter of a poond of mereorjr by the admixture of the 
solidified acid with nitrons ether. 

. May 18, 1839.— The Librarian read the translation of a letter from 
Pierre de Goetz to Mr. Do Ponceau, dated St. Petersburg, Augmt 
17tb, (20th,) 1837, on behalf of the Imperial Russian Academy, an* 
nouncing the transmission to the Society of the works which have 
been published by the Academy, numbering fifty seven volumes, and 
also of a donation of several volumes from himself personally. 

Dr. Bache announced the death of Thomas Bradford, the latest sur- 
vivor of the original members of the Society, who died on the 7th of 
May, 1838, ajred 93 years and .3 days. 

Dr. Hare couiimjiiicated orally, that be has found that when the 
elements of water are expl xlrd in contact with certain gases or es- 
sential oils, the aqnrous eltmentst insfend ot condensing, combine 
with the hydrogen and carbon, and tbrm a permanent gas. 

June l*y, 1838. — A communication was read, dated Cincinnati, May 
7th, 1838, from Dr. John Locke, on the subject of Magnetic Obser- 
vation*;, which was referred. 

Dr. Dunglison announced the death of Thomas W. QriiBth, of Bal* 
timore, a member of the Society. 

My 20» 1838.— Mr. Kane, from the Secretaries, reported that they 
had chosen Dr. Franklin Bache to be the Reporter of the Society. 
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The Committee appointed on the conummicatioii of Dr. John Locke 
of Cineiiuiati, read at the last meeting, [consisting of Messrs. Feter S. 
Da Ponceaa, R. M. PattenoD, and J. SaitoD J made the fikUowiog lepott^ 
which was adopted. 

The Committee to whom was relhned the commanicatkm of Pra£ 
Joihn Locke of Cmcimiatiy fepoit, that it giree the details of a aetiea of 
eaperimenta, made for the pnrpoae of determiniog the magnetie iotenaity 
and dip for eertaio poaitiona in Ohio. For theae ezperimenta he had fiir- 
nisbed hiaudf in London with the beat apparatna^ and had Tibrated there 
two needles of the form leeommended by Hanateen, and one in the ibrm 
of a small flat bar. Fife months afterwards, namely, on the I7th of Jan- 
uary, 1838, he again vibrated these needles at Cincinnati, and found the 
ratio of horizontal intensity at the former place to that at the latter, as fol- 
lows : l>y needle ^'o. 1, as 1 lo 1.1624 ; by needle No. 2, as 1 to 1.1C39 ; 
by No. 3, as 1 to 1.2037. Of these results the author prefers the last; in- 
asmuch as the magnetism of needles is liable to decrease^ but not to in- 
crease. 

**On the '^Oth of Auirust, 1R37, he made experiments \s itli ilijtping 
need i e . I o ( h t ( r 1 1 li n ' 1 1 1 e d ip at VVestbourn Green, near Loudon, the mean 
of which gives <)V> '^^i .3. 

**On the 26th of November, 1837, the mean of a series of experiments 
made at Cincinnati, in lat. 39^^ (> N., and long. 84° 27" W., gave the dip 
=70'' 45'.75. 

"At Dayton, Ohio, in lat. 39^ 44' N., and long. 84° 11' W., the dip 
was found to be 7F 22 .75, on the 26th of March, 1838. 

" At Springfield, Ohio, in lat. 39° 53' N., and long. 83° 40' W., the 
dip was fomid on the 99th of March, 1888, to be 71° iSr.875. 

At Urbane, lat 40'> OS' N., long. 83° 44' W., Maieh 80, 1838, the 
dip was feand = 71^ SfTM. 

** At Columbns, the seat of government of Ohb, lat ZQP 67' N., long. 
83° W., April 3, 1838, the dip was iband — 71'> 04'.875. 

** The interest of thb paper is mach increased by the circumstance that 
no accarate experiments on the intensity and dip of the needle have ber^ 
tofbre been made in the United States, west of the Alleghany mountains. 

** The Committee conclude their report, by recommending that i'rof 
Locke's connnunication be primed in the Society's Traii.Nactions." 

Tlic claims of Dr. Henry Hall Sherwood to remarkable discoveries in 
ma^eiism were discussed : both his postulates and his deductions wero 
©onsidcrcd erroneous. [For his claims, see this Journal, 34 : 210.] 

iJr. Bache announced the dealli of Charles Maurice Talleyrand, Prince 
of Benevento, a member of the Society, who died on the 17 tb of May, 
183^, aged S3. 

August 17, 1838. — On motion of Dr. Patter-on, a Committee was ap- 
pointed to obsenre the eclipse of the Sun of the 18th of September neat. 
Committee, Dr. Patterson, Mr. Walker, Mr. Paine, and Capt Talcott 
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Sept. 21, ]S38.--Th6CkMmiinee on the solar eclipse of tbe ISth of 
September, made a report in part, comprising the observatiooB made at 
PbilaiielphiA, the principal results of which are as foUowB 

The oboervatbns made at Philadelpfaia are fifteen in munbeK. A lial 
ofolMerveia»ldeaoopei,d&e. iagiwea in tbefcUowingtable. Theoorte^ 
tion in the ^iid column ia to be added algebraically to tbe latttnde of tho 
place of obearratkm, to obtain that of the State Home, 489^50' SBT. 
Tbe correction in the Ibartb coiomn ie likewise to be added to the loeal 
bngitude in time, to obnhi that of tho Stale House, + 5b. Om. 39.9i. 
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A. Jlrginnin^. Prof. Johnson noticed dark iodentations for eight se- 
conds after tlic hr<t disturbance of the limb. 

B. Archol laint i[ght, with speck or brush in cctiire, round the moon's 
liiob beyond the cusps; brush or blaze in centre, between cusps, extend- 
ing outwards about two diigita. One cusp brakea at end, pfeaentini^ a 
bright bead. 

C. Arch of light mach increased in bnghtneaa; the brush or blaze, at 
first in the centre, now extends from eiiap to cusp; radiation outwards, 
nearly three digits ; cusps distant 30^ on sun's limb, a broken point or 
bead at each end. This phase noted as that of the formatkin of the ring 
b7Mb8.1,3,3,4,andll. 

D. F^trmaium rmg, er miIM ^ esadtHm IMf . This pbaae 
noticed as the approach of two sharp well defined pcunts to a contact by 
Nos. 5 and 15. It was observed at the instant when the cosps, appi^ 
rently W of the sm's limb apart, suddenly united by the extension of 
fiwr or five luarinons beads, or rounded portkms of the sun's disc, by 
Nos. 3, 4, 8, 9, 10, 1 1, 13, and 14. 

B. Omitted in the table. This letter lefere to the time when the dark 
lines, described by Van ^winden and Baily, should have appeared. 
They were not seen by any observer, though carefully searched for. 

F. Perfect ring, the beads of light having united, or run into each 
other suddenly. 

G. Counterpart of E, not observed though looked for. 

II Jlupturc of ring, counterpart of D. Took place at a point, and 
BO noted by all the obsrrvcrs. 

I. Appearance of beads, five or NX in number, ejitending firom cusp to 
cusp. 

K. Cnuiuerpart of C in every respect 

L. Counterpart of appearance just preceding C. Brush or blaze of 
light, narrowed down to a small space, 3° or 4° on the moon's border, 
extending outwards 21 digits ; cusps still broken, as seen by most of the 
observers. Nos. 6 and 15, however, saw no irregularity of cuspe, no 

bcatl- of light 

M. Final disappearance of arch of faint light, with brush of light ex- 
tending beyond the middle, having previously become very faint This 
phenomenon obesrved with great care and certainty by No. lOi 

N. Appearance of dark lines extending into the sun's disk, noticed by 
Nos. 3, 4, 10, and 14. The time noted by Nos. 3 and 14 as the end of 
the eclipse. 

O. End of edipse, inferred by each observer firom his notes. 

P. Final disappearance of the dark lines, the sun^s disc htvhig re- 
sumed its natural shape. Nos. 3, 4, 10, and 14 mfiarred the time of O 
as at some instant intermediate between N. and P. The time of mut» 
nal contact difScult to determine, on account of this irregularity. 
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For the conFenieooe i»f €ompiiteiSy the local times above giren have 
been reduced to their corresponding value for the State House by E. O. 
Kendall, by meane of liis formulaB, in Vol. xx, of the Journal of the 
Franklin Institute, p. 125, which gives the following values for the vari- 
ation of the local times of the several phaaes^ for a amaU variatioii of tn^ 
reatrial latitude or longitude, aa folbwa 

Bflgimiliig^ iMnj - Sod* 

Variation for 4 or north 1" terr. lat. = - 0.0397- 0.03S-2 - 0.0343 

Do. -for west Is. of terr. Ion. in time=- 1 .2600-1.1400-0.9925 

The meana of his reaalta for the State Houae, givmg lo each obeerrar 
tkm its proper weight, in mean time of the Stale Hooae, are, 

A. ffi. s. 

Bo^inning, 3 13 10.06 

Formation of ring 4 31 18.76 

Rupture of ring, • . . . 4 35 3l.;i5 

End, 6 45 15.40 

Duration ot cclipae, . • . 2 32 5.40 

Duration of ring, .... 4 12.59 

Mr. Dtt Ponceau presented a ooromunieatioD, entitled A Voealiolaiy 
of the Language of the Valiente Indiana, who inhabit the l^ate of Costa 

Rica, in Central America, by Col. D. Juan Galindo, of Guatemala." 
Referred to the Historical and Literary Committee. 

Mi. Xaliv lead a uialliematical paper, cntilled "New Formulae relative 
to Comets, by E. Nulty, of Philadelphia." Referred to Dr. Paucrson, 
Mr. Walker, and Capt. Talcott. 

The subject of tliis paper was the component velocities of a comet, ob- 
served at tliree consecutive and moderately small intervals of time. In a 
preliminary notice of his subject and the mean.s employed in its devel- 
opment, tlie author mentioned some advantages which he conceived lo be 
attached to his peculiar mode of investigation. He alluded to ditferent 
results already known, and, with several novel and general formula) com- 
prised in his paper, he announced two new sets of expreasioos which he 
represented as being directly applicable to the exceptive cases, in which 
particular observations render the forms hitherto given, doubtful or inde- 
terminate. He also noticed a numerical application which he made of 
his formulas and of others connected with the method of Laplace, to the 
data of the comet of 1803 ; and he iniimated that a comparison of the 
resalts obtained by him in that and other instances, had led him to aome 
remarks, which he inserted towards the doae of his paper, ton his opin- 
ion of their analytical and practical importance. 

Dr. Patterson read a paper by Professor Charles Bonnycastle, of the 
Unireraity of Virginia, contabtng *' Notes of experimeiita^ made Aoguat 
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2!MtoS5tb, 1638, with tia0 view of detenniniiig the depA of die m l»y 
tlie echo." 

This paper, which was not offered for publication in the Society's 
Transactions, slates ihat the gcneraily received notions in regard to the 
intensity of sound m water, and the distance to whiclk it is conveyed, had 
suggested to Mr. BonnycasUe, some years ago, the idea that an audible 
eclio might be returned from the bottom of the sea, and the depth l>e thus 
ascertained from tlse known velocity of souud in water. The prohnbility 
of this vipw was deemed at least sufficient to justify an expcniiif m ; and 
according! \ the Navy Commissioners anthorized the constructinii of the 
necessary apparatus, and Captuiii (iedney, of the U. »S. Brig Washington, 
attached to the coast survey, volunteered his services and the use of bis 
vessel, and authority to this effect wee liberaUj granted by the Secretary 
of the Tieawry, Mr. Woodbury. 

The apparatus, which is folly described in Mr. Bonnycastle*s paper, 
eoBsisted, first, of a petard or chamber of east iron, 2} inches in dian^ 
eCer and 6|- inches long, with suitable arrangements for firing gunpowder 
in it under waier; secondly, of a tin tube, 8 feet long and IJ inches in 
diameter, terminated atone end by a conical trampel*rooatb, of which 
the diameter of the base was 30 Inches, and the height of the axis 10 
inches ; thirdly, of a ?ery sensible instmment ibr measuring small inter* 
vals of time, made by J. Montandon of Washington, and which was ca* 
pable of indicating the sixtieth part of a second. Besides these, an ap- 
paratus ibr hearing was roughly made on board the Tessel, in imitatbn of 
that used by Collsdon in the Lako of Geneva, and consisted of a stove- 
pipe, 4^ inches in diameter, closed at one end, and capable of being 
plunged four feet in the water. The ship's bell was also unhung, and an 
arrangement thkIc iur ringing it under water. 

On the -^-^d uf August, the brig left New York, and in the evening the 
experiments %vere commenced. In these, Mr. Bonnycastle was assisted 
by the rouiniander and otiicers of the ve^l, and by Dr. Robert M. Pat- 
terson, who had been invited to make one of the party. 

In the first exjx'riments, the bell was plunged about a fathom under 
water and kept ringing, while the operation of the two hearing instru- 
ments was tested at the distance of about a quarter of a mile. Both in- 
strument^ performed less perfectly than was expected ; the noise of the 
waves greatly interfering, in both, with the powers of hearing. In the 
trampeVshaped apparatus, the ringing of the metal, fifom the blow of the 
waves, was partly guarded against by a wooden casing ; but, as it was 
open at both ends, the oscillation of the water in the tube was found to 
be a still greater inconvenience, so that the sound of the bell was better 
lieard with the cylindrical tube. At the distance of a quarter of a mile 
this sound was a sharp tap, about the loadness of thet occuioned by 
Vol. sxsviii, No. l<~Oet.-Dse. 1839. 21 
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itriking the back of a penknife againat an iron wire: at tlia diataaoe of a 

mile the aound was no longer andible. 

In the seoood experimenta, the mooth of the cone, in the tmmpei ajn 
paratas, waa dosed with a plate of thick tin, and both inatramenia were 
protected by a parcelling of old canvas and lope-yarn, at the part in oon* 
tact with the anrfaceof the water. In these experiments the cone waa 
placed at right angles to the atcm, and the month directed toward the 
sound. The distances were meaanied by the interval elapsed b e t we en 
the observed flash and report of a pistol. At the distance of 1400 feet, 
the conical instrument was found considerably superior to the cylindrical, 
and at ^Tenter distances tlic superiority bccauie so dccnJcLl, ihut the latter 
was ab.tiidoned in all f?ubscqucnt experiments. At tiie disUuce f>r 3210 
feet, the bell was heard witli such distinctness as left no tloubi that it 
could li L\ i Im cii licnrd half a mile furtlier. 

TJir oiiiid- are staled in the paper to have !x3cn less intense thaii those 
in air, arid seemed to be conveyed to less distances. The character of 
the sound was also wholly chanf^cd, and, from other experiments, it ap- 
peared that the blow of a watchmaker's hammer against a small bar of 
iron £rave the same sharp tick as a heavy blow against the large ship's 
bell. It is well known that Franklin heard the sound of two stones 
struck together under water at half a mile distance; yet two of the boat'a 
crew, who plunged their heads below the water, when at a somewhat leas 
di.stance from the bell, were Unable to hear ita sound. 

On the 24th of August, the vessel having proceeded to the Golf Stream, 
experiments were made with the view lor which the vojage was under- 
taken ; that is, to ascertain whether an echo would be returned, throiigb 
water, from the bottom of the aea. Some difficulties were at first pre> 
sented in exploding the gun under water, but these were at length over> 
come. The hearing-tube was ballasted ao as to sink vertically in the 
water. The oheerven then went, with this instrument, to a distance of 
about 1^ yards fiom the vesael, and the petard was lowered over tho 
stem, about three fathoms under water, and fired. The aound of the 
expkwion, as heard by Mr. Bonnjcastle, waa two sharp distinct taps, at an 
interval of aboot one third of a second. Two sounds, with the same in* 
terval, were also clearly beard on board the brig ; but the character of the 
sounds was different, and each was accompanied by a sli^iit i^hock. 
Supposing the second sound to be the echo of the first from the bottom 
of the sea, the depth should have been about 160 falhoms. 

To asct rt.uii the real depth, tho sounding was made by the ordiiiriry 
method, but with a lead of 7o pounds weight, and bottom was disunrily 
felt at 'ioO fathoms, or five furlongs. The second sound could not, there- 
fore, have been the echo of the first ; and this was proved, on the follow- 
ing day, bv repeatinsT the experiment m four fathom water, when the 
double sound was beard as before, and with the same iotervaL 
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The conclusion from these experiments is, either that an echo cannot 
be heard from the bottom of the sea, or that aome more efieciuai means 
of prodncing it must be employed. 

Dr. Hare suggested the expediency of employing the Qalranic fluid to 
fire gmipowder below the eorface of water, in experiments rimilar to those 
of P r ofeMOr Bonnycastle. 

The Preddent laid on the table for the inspection of the members^ an 
EngKsh and Japanese, and Japanese and English Vocabulary, by the 
Bev. W. H. Ifedhurst, late of Batavia, now in London, and a "Trandi^ 
ikM of a eomparacire Vocabulary of iJm Chinese, Corean, and Japanese 
Languages, to which are added the thousand Characters classic, in Chi* 
nese and Corean ; the whole accompanied by copious Indexes of all the 
Chinese and English Words occurring in the Work," by the same au- 
thor, under the name of Phito-Sinenas. 

These two booka, the President said, throw considerable light on the 
▼arious graphic systems of the Iiulo-Cliincsc nations ; ihcy had been 
conniiunicatcd to iiim by our associate, Mr. Pickerinfj, of Boston, to 
whom they must be rrtumcd ; he, therefore, reconjiueudtjd to tlie society 
to take measures to procure thcin for I lie library. 

Tbe rccoinmcudation of the President was then adopted, and the 
books reierreii to, ordered by the society. 

Dr. Hare laid belun. the society, a specimen of platimiai, weirrhing be- 
tween twenty two and twenty three ounces, beuig part of a mass.s of twen- 
ty five ounces, fused by him in May last, by means of his compound 
blowpipe. 

Dr. Mare also mentioned that he had observed, during a recent tor- 
nado at Somerset, Mass., various circumstances, which he detailed, ail 
leading to tbe conclusion that a hiatus or place of rest exists at the cen* 
Ire of motion of the tornado. 

Oa, 5, la*^^ — The Committee on the solar eclipse of the 16th of Sep- 
tember, made a further Report in part. 

This portion of the report embraced the obsemtions made in the ?}- 
ctnity of PbOadelphtay of which the Ibllowing are the principal results, 
arranged in the order in which they were received, and, with one excep- 
tion, in mean tnne of the place of observation ; the longitudes being 
leckoned from Greenwich. 

^ No. 16, by Robert Treat Paine, Esq., at the west front of the Capitol, 
Washington. Latitude 88" 63' 33" N., as determined by Mr Paine, with 
his Troughtfiii's sextant. Longitnde Sh, 6si. St, west With 3| feet 
equatorial, green screen glass. Time by three chronometers, regulated 

by eastern and western altitudes of sun and stars, with his Troughton's 
sextant 
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Beginning, 
Formation of ring, 
Rupture of ring. 
End, 

Duration of eclipse, 
Da of ring. 



k. 
3 
4 
4 
5 
2 



m. 
6 

24 

3U 

39 

33 

5 



s. 

9.58 

18.55 
54 89 
45.31 
50.40 



ft I 



The ring formed imtantaiieoiuljy and bmke nearlj «k No beidv 
irm seen, nor the dark lines mentioned by Mr. Baily, nor the liglit 
loond the noon, althoogh ell «m kxiked for. No distortion of the 
moon's limb conld be" seen, and the cusps of the sun, before the ring 
formed, were as sharp as needles.'* 

No. 17, by Lieut Gilllss, U. 8. N., at the Marine Obserratory, Wadi- 
ington City, N. 8", W. 0.08s. in time, from the Capitol, with a 31 feet 
achromatic, green scree ii gh^s, power 50. AhironoimGui clock regulated 
by a fi?e feet transit instrument. 

ft. 
8 
4 
4 



6 
30 



5 
2 



33 

5 



«. 

10.4 
38.4 
18.9 
50.4 
46.0 
50.5 



Beginning, 

Forination of ring, . 
Rupture of ring, , 
£<nd, . • • 
Duration of eclipse, . 
Do. of ring, 

" At beginning of eclipse, limbs sharp and well defined. The 
at formation and rupture of the ring, only in the former the light seemed 
to flash round the moon's limb." Two detached arched portions of the 
ring were seen separated from the cusps, " while the space between pi^ 
seoted points of light (beads) only." 

No. 16, by Prof. BliasLoomis, at the' Observatory of the Western Re- 
serve College, Ohio. Latitude 41^ 14' 45r' N. Longitude 5A. 25si. 35f. 
W. With a five foet equatorial, mounted on a stone pier under a revolve 
Ing dome, with yellow screen glass, power 150, nearly. Astronomical 
dock regulated by a 30 inch trannt circle by Simms. 

Beginning 14A. S7si. 96.7i. sidereal time. 

Other phases lost by clouds. 

Nos. 19 and 20, by J. Gummcre and his son S. J. Gumraere, at the 
Haverford Schix)l Observatory, Chester County, Pa. Latitude 41^' 1' 
12" N. Longitude 5/i. Im. 16s. W. With two 3^ feet tple->c:oj)rs by 
Tulley, with red screen glasses, jxjwers 75, nearly. Astronooucal clock 
regulated by a DoUoud's portable tranait instrument 

Beginning, 3 12 17.2 

Formation of ring, .... 4 30 29.2 
Rupture of ring, .... 4 34 44.8 
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h. in. t. 

End, 6 44 28.7 

Duratioa of ecUpse, • • . . 2 ^ 11.5 

Do. of ring, .... 4 15.6 

Arch of £itnt lights with brash io oantre, seen betbre the Ibrmatkm of 
libe ring. Aich seen tiler mpture, brush of light QOlneollected. Foi^ 
metion and mptare of the ring, bfokttD portions of the son's border, 
seToral In namber, not round like beids, hoi arched portions of the ring. 
These continued several seconds, and then soddenlj united in the first 
instance, and separated in the last, withoot, hosrem, eihibiting the dark 
lines fignred by Baily. 

Noa. 21 and 2^, by Chailes Wister and his son Caspar E. Wister, at 
the Obset vatory of the ibrmer, Qermantown. Latitude 40^ 1' 60" N. Lon- 
gitnde 2.75. in time west of the State House. With 2| and 2 feet Oro- 
gorian reflectors. Astronomical clock regulated by a 3 feet transit in- 
strumeDt 

C. Ifisfer. C. E. XVkUt. 

A. m. i. k. m. s. 



3 12 55.4 3 12 54.4 

4 31 9.4 4 31 8.4 



4 35 18.4 4 35 18.4 

5 45 8.4 5 45 7.4 
2 32 13.0 2 32 13.0 

4 9.0 4 10.0 



Beginning, . 
Formatkm of ting. 
Rupture of riqg, « 
£ndi • 
Duration of edipee. 
Da of ring, • 

*' The lucid points and dark interveniug spaces corresponded cldsely 
to Baily's description." 

No. 23, Join (Jri com. Latitude 9.7" N., longitude 0.35. in time 
west of the Observatory of Haverford ^bool. With a3| feet Doilond 
achromatic, power 80. 

Beginning, • • ... 8 12 lao 

Formatiottof ring, .... 4 80 81.6 
Rupture of ring, (not reported.) 

End 6 44 28.6 ^ 

Duradcn of eclipse, .... 2 82 .8.6 

Do. of ring, (not reported.) 

No. 24, by Prof. James Hamilton, of Burlington, New Jersey. Lati- 
tude 40° 5' 10' N. ; 69.15. in time east of State }Ioiise, PhiladclphiJi. 
With a five feet achromatic, power 80. CIocJl regulated by equal alti- 
tudes with a sextant 

Beginning, 8 14 28.7 

Formation of ring, . . . 4 82 32.6 

Rupture of ring, . . . . 41 36 19.6 

£udj ...... 6 46 8.4» 
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A. HI. #. 

DantioA of odipse, ... . . 3 81 44^ 

Do. of ring, ... . . 3 47.0 

" The phases of the ring are the perfect formation and perfect rupture, 
without reference to beads. No dark lines seen." 

October 19, 1838. — Tlie Corniniitee on the solar eclipse of the 18th 
of Septeinber, made a further Report in part, comprising the loiiowing 
observation : — 

No. 25, by F. R. Hassler, Esq., at Weasel Mountain, N. J., Int iude 
40^ 52' JV>"N,, approximate lon^rltude 4/(t. 57m. 25.7s. W , Ix iug one of the 
stations of the coast survey, with telescopes of the large tl>eodolite» pow^ 
ers 116 and 151. 

A. m. s. 

First contact, 3 15 56.96 

Inner contact, 4 35 57.09 

End, 5 47 13.10 

Duration of eclipse, .... 2 31 1G.12 
Do. of ring, .... 1.00 

From a drawing, accompanying Mr. Hassler's communication, it 9p» 
pears that several broken portions of the ring, or beads of light, for a 
second only, extended firom cusp to cusp, presenting a most beautifol 
appearance. During the rest of the eclipse, except this single eeooiid, 
the cusps were dull and rounded off at the end. 

November 2, 1838. — The Committee on the eolar eclipse of the 
16th of September, made a further Report in part, comprising the 
followtog observations : — 

Nos. 26 and 97. Observations of Professors Alennder and Hemy, 
at the house of the latter, (lat. 40^ 90^ 60" N., Ion. 4A. 58m. 37.8ff. W. 
of Greenwich, being 0*1 in time W. of Nassau Hall,) FHneeton Col- 
lege, New Jersey ; with a fire feet Fraunhofer, yellow screen glass, 
power 60 for beginning and end, and 40 for the ring, and with a three 
and a half feet Dollond, dark red screen glass, power 80. 

Beginning, • • 3 14 42.71 Henry. 

do. - - 3 14 43.31 Alexander. 

Foniiaiion of ring, - 4 33 11.27 Both observers. 
Rupture of ring, - (not observed.) 
End, - - - - 6 46 38.54 Henry, 
do. - - - - r, 4Cy 39.24 Alexander. 
Mean duration of eclipse, 2 31 54.88 

do* of ring, (not observed) less than tabular duration. 
About two minutes before the formation of the ring, Prof. Henry 
saw, in the DoUond telescope with a red screen glassi an arch of faint 
light between the ousps, and shortly afterwards a brash of greater 
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intensity, projecting from near the lower cusp. This phenomenon 
was not seen by Prof. Alexander in the Fraunhofer with jTrecn screen 
glass, till 6i seconds before the formation of tlit: ring, and then only^ 
as u luminous spot. This difference could not have been the result 
oC Uijr overaight on the part of Prof. Alexander; as Prof. Henry, 
inmedlAtelx seeing it, called out to Prof. Alexander, and described 
il»a|ipcerancc. The opti r tl capacity of the Fraunhofer is superior 
tpllitt of the Dollond. Prof. Alexander is well known for his nice 
obflerrfttioDS of the annular eclipse of the 13th February, 1831, and 
of the lotal eclipse of the 90th NoTember, 1834. Its explanation 
miul be flOQght for in the nature of the rays of which this arch and 
bmsh of light are composed; rays ikbsorhed by the green screen 
glass, and transmitted by the red. The moon^s limb became brightly 
ilkuninated at 4&. 38flk 63.28ff« *^ An appearance, similar to a row of 
beads, was regarded as the formation of the ring.'* The drops en> 
dured for a second or two." Expecting a longer duration of the ring*, 
the uiltotion of the observers was not directed to the sun's limb at 
the inetant of the rupture. The light succeeding tlie rupture of the 
ring was visible in the iiuil >nd telescope till 4A. A\m. 1G.275., (the 
initiutc uncertain, perhaps a iuiiiuu. earlier,) having di^ppeared sev- 
eral minutes earlier in the Fraunhofer refractor. 

No. 28. The bcgiiniing of the eclipse was observed by William 
Cranch Bund, at liis private Observatory, with a two feet Gregorinn. 
power 44; latitude 45^* 19' 15" jS., longitude Ah. \\m. 17.29«. west of 
Greenwich, (or 0.00^\ in time west of Boston iState House by Mr* * 
Paine's trigonometrical survey,) as follows : — 

Beginning, 28m. 10.90s. mean time of place of ohseryation^ 

£nd» lost by clouds. 

No. 30. The beginning was observed at 3A. 28m. 11. 6e. at the 
fitate House, Boston, by Mr. Borden, with a 3} feet refractor. Clouds 
jHrevented its observation at Cambridge. 

The Committee also reported the following observations of R. T. 
Paine, Es([., on the occasion of his journey to Washington to observe 
the echp5e. These were made with his sextant, constructed by 
TrougLi^ji for the clironometrical survey of Mai^sachusetts, and care- 
fully corrected by that artist for all sensible error of eccentricity ; and 
with three excelleni chronometers used by Mr. 1 uiiie in liic survey. 
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Latitude of the Capitol. 
Sep. 17tb, by 21 observed alUiudee of both limbs 

of the suQf 
IG do. § Ceti, 

23 do. Polaris, 

12 do. both limbe of tho amit 

1% do* Polaris, 

7 do. § Cell, 



M «« 

(I II 

22d 



M 



38^ 63' 23.39" 
22.73 
21.77 
22.31 
22.70 



By mean of 56 altttudea of sun and soutbern sUrs» 
do. of 34 do. Polaris* 



23.16 
2^^24 



Latitude of the Capitol, N. 38^ 53' 22.7" 

The corrccliuns of the chronometers were determined by Mr. Paine 
for Boston State House, from transit observations of Mr. Bond, at 
Dorchester; those for Philadelphia State House, by eastern and 
western altitudes of stars, observed at the High School Observatory, 
by Messrs. Paine, Rig:gs, Walker, and Kendall, with the Troughtoii'a 
sextant, circle, a Pistor's sextant, aiul a sextant (maker's name un- 
known) reading to 10". Those for Washington were made by Mr. 
Paine. The daily rates of the chronometers for Washington were 
on mean time, 

151 Barraud- 14.27 
682 do. + 1.67 
167b Arnold 4- aiO. 

With these rates, the condition of the chronometers at the begin- 
ning of the eclipse was as follows > 



151 Barraud* 

m. a. 

+1931.69 
31.18 
30.96 
31.70 

32.05 
31.70 



682 Barraud. 

m. 9. 
+25 11.27 

11.52 

U.til 
11.20 

12,13 

11.38 



JC78 Arnold. 

TO. S. 

+31 46.21 by 8 W. alt's of sun, Sep. 17. 



46.43 

46.12 
47.14 

40.34 



9E. 

4E. 
12 E. 

8E. 
12 £. 



M 
M 
l( 



a Tauri, 
« Orionis, 
sun, *' 
a Androm. 18. 
sun, 



+19 31.68 +25 11.48 +31 46.41 Mean of 53 altitudes. 



The longitude of the Stale Honse, Boston, is stated by Mr. Paine 
to be ik, 44m, ld.6s, W., as the result of all the observations yet made. 
It is the same as that which Dr. Bowditch had deduced from those of 
1811 and previous. The longitude of the State House, Philadelphia, 
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obtained by Mr. Walker from the principal obsnrvations made at 
Philadelphia to (his time, is 5A. 0?r?. 39.2s. W. With these loDgitudes 
a« standards, Mr. FaiDe*a durooometric observations give, 

TTl. S. 

*hiladelahift by 151 Barraud 16 24.27 going from Boston to Pbila. 
662 do. 22.30 do. 
1676 Arnold 91.08 do. 
151 Barraud 23.33 rettuniBg from PhiU. to Boston. 
Gt*-2 do. 2360 do. 
1678 Arnold 23.76 do. 
nuladsIphia-Capitolby 151 

— ' Moan 7 26.43 going from Phibu to Capitol. 

Maan 796.50 fatnnutg from Ca|iitol to PJula. 

Haaca, loDAtnda oTCnitol s= 4 44 16.64-23 50.01^' 8* 6.61 

b6 0 39i4-7 a&46=5 6 5 66 

MaaasS a 6.14 




Mr. Walker, in a paper read befiire the Soeiety, March 2; 1838^ 
from a diticastton of all the observations then made at Washington, 

finds the longitude of the Capitol oL 8m, Is, W.> a value which is 
probably not far from the li uih. 

Thus we have an addilional proof, if any were needed, of the error 
of 2o seconds in time of Lambert's longitude of tlie Capitol, reported 
to Con<?re.ss, and adopted by that body. 

Tlie coincidence between the interval from Boston to Philadelphia, 

m. s. 

By celestial phenomena, 16 22.60 
By chronometers, 16 23.55 

shows that the error of eidier Is redaced within narrow limit*. 

The iVriii->ion House, Northampton, Mass., lat. 42° IIV 4.0" N. by 
327 altitudes ot northern and southern stars, has the following longi- 
tude^^ 

M. 9. 

Boston — Northampton, 6 17.72 by 74 chronometers. 

do. 6 17.b9 by ioimersioa i iSagittani. 

Northampton — Phila. 10 4.06 by do. 

This immersion of « Sagittarii was obserred, Aug* 22d, 1836^ as 
lollows : — 

h. m. s. 

By R. T. Paine, at 10 14 57.46 at Mansion House, Northampton. 
By VV. C. Boud, at 10 23 20.90 at his Observatory. 
By 8. C Walltor, at 10 1 731 at N. 4.4", W. 1.06f. of State House, PbiL 
Vol mvui, No. l««^Oet-l>ac 1839. S9 
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Again, for the loDgiiucle of Brown UAiversitj, Providcoce, Mr. 
Paine fiodSf 

Boston— Providence, 1 22.64 by 40 chronometers. 

du. 1 2-2.20 by eclipse ol :>lay 15lli, 1836. 

Mr. Paiiie's ob^cr vaiions of the eclipse of Sept. ISlh have already 
been reported. Those for latitude and regulation ot chrouometers 
have been staled more at length, in order to furnish rxaniples of the 
method pursued by that gentleman in the rhronouietric survey of 
Massachusetts, the ooly work of the kind of much extent hitherto 
performed in this country. Some idea of the labors of Mr. Paine 
may be formed from the fact, that, during its progresst he has been 
under the necessity of making and reducing more than 100,000 ob- 
servations of altitudes of the sun and starSf without any assistance. 

It is proper to add that Mr. Gilliss's observationsi already reported, 
appear to require a subtractiTe correction of \Ms, Thus Mr. Paine*8 
observations give, 

h. m. m. s. 

Sept. 18th, %l 25, Barraud 161, fast by its own rate, -1-19 20.80 

by comparison with 682 Barraud, 20.01 

1698 Arnold, 20.89 
by mean of diree chronometers, 10 20.87 
by Mr. Gilliss's transit obserrations, 19 22.82 

Discrepancy, 1,95 
Professor Henry read a paper entitled <* Contributions to Electri- 
city and Magnetism, No. 3. On the Phenomena of Efectro^dynamie 
Induction.*' Referred to Prof. A. D. Bache, Dr. Patterson, and Dr. 
Hare. 

The primary object of the invesligaiion undertaken by the auilior, 
was the di.scovery of induced cuncnls from ordinary electricity, sim- 
ilar to those produced by galvanism. Preparatory to this, a new 
investigation wns in-iituied of the phenomena of galvanir induclion, 
and ttte result of this forms, perhaps, the moat important part of the 
communication. 

The first section of the paper refers to the conditions which influ- 
ence the induction of a current on itself, as in the case of a long 
wire and a spiral conductor. These are shown to 'depend on the 
intensity and quantity of the battery current, and on the length, thick- 
ness, and form of the conductor. 
* The next section examines the conditions necessary to the produc- 
tion of powerful secondary currents, and also the changes which take 
place in the same, when the form of the battery, and the size and form 
of the conductor are varied. The important fact is shown, that not 
only a current of intensity can be Induced by one of quantity, but 
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also the conrer«e« that a current of quantity can be produced by one 

•of i uensity. 

The thifd lection relates to the effect of intcrpoeing difierent tub* 
■taoeee between the conductor which tranemitt the current from the 
battery, and that which ie arranged to receive the induced current. 
An good conducting substances are found to screen the inducing ae- 
lion* and this screening eflect is shown, by the detail of a variety of 
experiments, to be the result of the neutralizing action of a currentt 
induced in the interposed body. ' This neutralizing current is sepa- 
rately examined* and its direction found to be the same as that of the 
battery current. The question is then rsised, how two currents in 
the same direction can counteract each other ? An answer to this 
question is given in a subsequent part of the paper. 

The fourth scclioo relates to the discovery of iiuhirrM] currents of 
the third, fourth, and fifth orders ; — that is, to tlic fact ili:it the second 
current is found capable of inducing" a third current, and this laiter 
again another, and so on. The propertir-s of these new currents are 
next examined, and the screeiiiiii: inlliii iice is found to take place be- 
tween tijem; quantity is induced from intensity, and conversely; 
magnetism is developed in soft iron ; decomposition is eflecied, and 
intense shocks are obtained* even from the current of the fourth or« 
der. A remarkable and important fact is stated in reference to the 
direction of these currents. If the direction of the battery current 
and thtt of the second be called plus, then the direction of the third 
current will be mtfiti^i of the fourth current pluSf of the fifth minu9f 
and so on. The application of the (act of these alternations is made 
to the explanation of the phenomenon of screening before mentioned, 
and also to the improvement of the magneto-electrical machine. 

The last part of the paper relates to the discovery of secondary 
currents, and of currents of the several orders, in the discharge of 
ordinsry electricity. Shocks are obtained from these ; the screening 
influence of good conductors is shown to take place; magnetism is 
developed ; and llic alternations in the direction arc found to rxisl as 
in the currents from galv:nil( induction. Some remarkable results 
are given in reference to tliu great distance at which the induction 
takes f)lace. Experiments are detailed in which needles were made 
magnetic, when the conductors were removed to the distance of 
twelve feet trorn each other. 

Prof. Uenry made a verbal communication, during the course of 
which he illustrated, experimentally, the phenomena developed in 
his paper. 

Xovembcr 16, 1838 — The Committee on the solar eclipse of the 
ISih of September, made a further Report in part, comprising the fol- 
lowing observations : — 



Digitized by Google 



172 



No. 30. Observation of A. Holcomb, at his Observatory, SoQtb* 
wick, Mass., with a sevrn for t Herschelian of his own conslructian, 
power 225, with red screen glass. Southwick is in klitude 42^ 0 
41" north; longitude 4A. 5l2». i2«.t by Mr. Ilolcomb^s triangnlatiom 
with Springfield Court House, one of the points determined by Mr. 
Pnne. Mr, S« C. Walker finds, from Mr. Holcomb*s observatioo of 
the solar eclipse of 1836, for Ihit longitado 61m. 13.^. Mean 
Tdue 4A. dlffi. l^ft*. W. 

h. m. s. 

Bcginrung, 3 20 19 Mean lime. Observation satisfactory. 

Emit 5 50 27 do. Doubtful one secoml. Sun's limb 

Duration, 2 30 8 tremuloDS* and near horizon. 

No. 3U Observation of Prof. Albert Hopkins, at the Observatory 
of Williamstown College, Mass. Latitude, 42"" 42' 44 " N., longitade 
4h. &2m, 52». W. Astronomical clock reguUled by a four feet tranait 
inatrnmeDt. 

A. fit. 5. 

Beginning, 3 17 19.9 Mean time. Good observation. 
End, (not observed) Sun too near the horizon. 

The Committee on Dr. Hare's paper on the Tornado which passed 
over a suburb of Providence, R. I., in August last, reported in favor 
of publication, and the report was adopted* 

The phenomena and facts, stated in this paper, are quite consistent 
with those mentioned upon the authority of Prof. Bache, Mr. £spy, 
and other observers, relative to the tornado which took place In New 
Jersey, at or near New Brunswick, In June, 1836, and of which ma 
account will he found in the last volume of the Transactions of the 
Society. This paper embraced a letter from Zachariah AUeo, Esq., 
a highly respectable gentleman of Providence, who was an eye-wit- 
ness of the tornado, having been quite as near to it as was consistent 
Willi safety. One of the facts noticed by Mr. Allen, Dr. Hare con- 
sidtTs as teniling to justify liis opinion, iliat ilic excitinrr cause of lliese 
nicLtors is electrical attraction. Mr. Allen alledged iltat, as soon as 
the tornado came into contact with the surface of the river, the 
water rose in a fonm ; that, under these circumstances, two flashes 
of litjlitning passcfl between the water and the overhantring clouds; 
and that, after each Hash, there was a perceptible subsidence i>f the 
foam. This result is precisely what Dr. Hare conceives would en- 
sue, if the foam arose from an attraction between the water and the 
stratum of air above, caused by opposite states of electrical excite- 
ment. In such case, the passage of sparks always necessarily tends 
to restore the equilibrium between the electrified masses, and conse- 
quently to lessen their reciprocal attraction* 
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Dr. Hare made a verbal com muni ration in relntion to his compound 
blowpipe, lie stated that, having in a letter to the chemical scciion 
of the British Association, oieotioned the fusion of twenty-five ounces 
of platinum^ of which he had already informed the Society, a Mr. 
Maugham, who is employed at the Adelaide Gallery in London to 
exhibit the hydro-oxygeo microscope, had asserted that the fusion in 
qaeation bad been accomplished by a blowpipe of a kind which he 
had coBtiifedy and of which one had been bought by Dr. Hare when 
in London* 

Dr. Hare eaid he would not hare considered this ridicnlons and 
gronndless allegation worthy of noticet had it not been made before 
the chemical section of the British Association* and had not the indi* 
TidoaK by whom it was made, been honored by a British society with 
a premium for the instrument which he miscalled his blowpipe. This 
blowpipe dilfercd immaterially from one of which he, Dr. Hare, had 
published an engravinjEj ;uid description in Sillimai/s Anieritati Jour- 
nal of Science for (Vol. II, page 298, fig. 3;) being a modifica- 
ti Ml ot his blowpipe described in Vol. XIY, of Tilloch^s Philosophical 
Wafrazine for 1802. 

Tlic only difference between the instruments described and repre- 
sented in those publications, and that eniployed by Maugham, was that 
the latter formed near the apex an acute angle, so as to be convenient 
for directing the flame upon a cylinder of Ume for producing the lime- 
light. 

With a view to show this method of illumination, agreeably to the 
process in which a revoWing cylinder of lime is employed. Dr. Hare 
stated that he had purchased one of the crooked blowpipes alluded to ; 
but he hadne^er ttsed it for any purpose, having found his own blow« 
pipe above mentioned preferable, when the jet was directed obliquely 
upwards. 

Unless cured of the crookedness, which was its only essential dis- 
tinguishing attribute, the blowpipe used by Maugham was evidently 

unfit fur tlie fusion of any metal. Dr. Hare stated that he would not 

uniitruke the lusiua with it of an ounce of platinum ; and concluded 
by sayiDg, that whenever the process by wiiich he hud lately extended 
the power of his blowpipe should be published, it would be setii thai 
however itmijjht diller irom those which he had previously contrived, 
it differed sUU more from that which Maugham had appropriated to 
himself. 

Prof. Bache informed the Society, that, in conjunction with Prof. 
Rogers and Mr. Saxton on the nights of the 12th and 13th of Novem- 
ber, and with Prof. Rogers and Mr. Walker on the 13ih and 14ih, he 
bad observed the nomber of meteors or shooting stars* The flrsi night 
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was clear fur only about an hour, vlz» between three-quarters past one 
and two, when but one meteor was taen. The eecond was clear until 
half paal two ; but not oTen an ordinary arerage number of meteors 
wae teen. 

On the authority of a letter from Mr. LeveU Harris, Dr. Bache re- 
ported the decease of Mr. F* H. Le Gorate, of Paris, a member of the 
Soetety. 

December 81, 1838. — ^Tho Committee on the solar eelipse of the 
18th of September, made a forther Report in part, eomprising the 
following observaUons, received through the attentions of their cor- 
respondent, Prof. 8. Alexander, of Princeton College, New Jersey 

No. 33, by Prof. Augustus A. 8mitb, of the Wcsleyan University, 
Middletown, Conn. Latitude 4P 33' 9" N. : longiludo as deduced by 
himself from this observaiion, by the method of VVoolliouse, iu the 
Nautical Almanac for 1837, 4A. QOin. 2s. W. 

h. m. 8. 

Beginning, - - 3 22 0.81 Mean time. 
Bod, - - - 6 52 1.46 Mean lime. 

His telescope was a Herachelian, by Holcomb, seFen feet in length, 
six inches in aperture, with a deep red screen glass, power IGOl 
There was nothing unusual in the appearance, except, perhaps, about 
the time of greatest obscuration. At first were seen two or three 
brushes or pencils of light, streaming out from that border of the 
moon, which was not projected on the sun*8 disc, about equidistant 
from each other, and iVom the higher cusp of the sun. These soon 
duappeared, and were succeeded by a faint dtfiuse light, bordering 
two-tliirds of the lower part of ihc bun^s limb. The duration of this 
aj)pearance was not noted.*' 

Prof. Smith also noticed nn iMdrutalloii in the sun's liii;)), \i hich he 
attributes to the protrusion of a lunar mouiitnin, before any other por- 
tion of the moon was visil>l(: (jn llic pihi'k disc. The Committee are 
of opinion tliat this appearanc e ^-liould be referred to that class of 
phenomena which usually precede and foHow a central ecHpse and 
which are to be ascribed to some optical cause rather than to the pro* 
trusion of lunar mountains. 

No. 33, by Mr, I. N. Z Rlnney, at New Castle, Del., latitude 39° 
40^ N., longitude 5A. Um. 6s. W. ; observation of the duration of the 
ring with a spy*glas8, with smoked glass screen. 

in. s. 

From \ho appearance of the drops to the rupture of the ring, 4 47 
From the perfect furmaiioa of the ring to the perfect rupture, 4 45 

Prof. Alexander remarks ihat the luminous arch round the moon's 
dark limb, and the brash of light were only partially Tisible in his 4 
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feet Frauiiiiufcr, u iili a yellow screen glass, having a slicrlu lint of 
green. He sdW them disiiucily in the ^ feet DoIlond» with a red 
screen srlaas, used by Prof. Henry, for some four minutes afler the 
rnplure of thcrin^T* though none \ras visible in the Frannhofcr tele- 
scope; at least none is rorolU cEi d to have been seen, though lie cx- 
mmioeci the sun in the direction in which the ring broke. The testi- 
mony of so experienced an observer, who, in examining this arch and 
Imwh of light, used, interchangeably, the yellow and red screen 
gleaflesy io favor of their far greater viaibilitjr through the red screen 
glaiM* appears to be conclusive on the aubjecl. Thia remarkable cir* 
eiiinetaiiee» not hitherto noticed in European obaerratiomi, and first 
anggeated by Robert Treat Paine, Esq., from bis observations at 
Washington, appears to be nov confirmed. It is one of great Im- 
portance ; as it seems to famish evidence of the existence of a lunar 
atmosphere, through which, as through our own, the red rays have the 
greatest penetrative power. It also leads to new views concerning the 
cause of the remarkable appearances of the beads of light, and the dark 
lines frequently noticed ; since it shows that their appearance may be 
completely niutliiicd by a change in the color, am), conscquenily. in 
the absorbing power of the screen glass through wiiich they are ob- 
servrd. 

Tiie fict, noticed by must of the observers, that before tlic forma- 
tion and alif r }hc breaking of the ring, the edge of the moon off the 
suo was distinctly visible, and illuminated for some distance within the 
moon's surface, is just such as would be presented by a twilight caused 
by a lunar atmosphere ; nor does there seem to be any other plausible 
explanation of this phenomenon- 

Mr. I«ea submitted the following description of a new shell, reeeut* 
ly taken in the vicinity of CincinnaU by Mr. T. G. Lea. 

MELANIA CINCIXNATIENSIS. 

*'TcstA valdc (leprossa, infnm6 compresc^A . fn^rA, trifosciatAi bicariatti, apifi^ 
acumiDat;\ ; anfractibus qutiU^rriitf ; apcrturik suinotundA." 

Tbi^ is a very minute spcciesi and very remarkable fur iia roof-shaped spxrcj^and 
two cannn which are colored. 

On motion of Dr. Patterson, the rooiniittce appointed on the late 
erlip55e, were instructed to make and collect observations in relation to 
the occuhntion of stars in the Constellation of the Fieiades, which will 
occur on the 27! h instant. 

January 4, lb39. — ^Dr. Donglison made a verbal communication 
on the subject of the vaccine virus and its alledged liability to lose 
its protective character under certain circumstances. 

He stated that, in eonseqaenee of severe epidemic small-pox having 
recently occurred in England, from which many who bad been pre- 
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vioiisly vaccinated had suffered »everely, it had been a matter of so- 
licitude with many aiedical pracLilioiiers to revei I lu the original source 
fur vaccine virus. Mr. Esllin, of Bristol, having succeeded in ulnain- 
ing some lymph from a cow iaborin*! under cmv-pox, inserted it in lire 
arm of a young lady, in August Just, and from her the disease was 
subsequently pro})a!xated. Some of the virus, obtained at ten nmoves, 
was sent to Dr. Dunglison by Messrs. Kstlin and Carpenter ol Bri!*toL 
This has been used in several ca^es, and the disease produced by it 
appeared to him to be more Baiisfiictoiy than Uiat wbick resyUs from 
the old virus. 

Dr. Dunglison stated that there was reason to believe that a sofll- 
eient supply of the new firus would soon be obtained for distribotion 
through the country* 

Professor A.. D. Baehe stated to the Society that obeerratione had 
been made on the night of the 12tb — 13th of November last, by Pro- 
fessor Henry, at Princeton, Professor W. B. Rogers, at the Unirersity 
of Virginia, and Professor R« P. Smith, at Kenyon College, Ohio, 
neither of whom had noted an mrasual number of the meteom com- 
monly called shooting stars.*' 

January 18, 1830. — Professor A. D. Bache made a verbal commu- 
nication relative to an (^xuaordinary instance of the rapid corrosion 
of a cliain cable in sea-water, reported to him by LientmanL (itorgc 
M. Bache, of the U. S. Navy, and showed the Society a iink from a 
portion of the cable. 

Tlie chain cable, of which this was a part, was used to anchor the 
Light-boat ofl" Bartlett*s reef, near New-London, Connecticut. The 
portion between the hawse-hole and the bridle of the anchors, about 
eleven fathoms in length, is particularly exposed to corrosion. In a 
few months the links, or the keys of the ahactdes attaching the chain to 
the bridle, become so much oxidated as to lose the requisite tenacity. 

The link, presented as a sample of the chain, is irregularly oxidated 
and worn, presenting semi*spheroidal caTities, and the fibrous structure 
of the iron is very distinctly developed. While this is the case with 
the wrought iron part of the link, the cast iron stud which strengthens 
it is not materially acted on. The raised letters upon the stud are per- 
fect* 

The eirenmstanees in which this chain is differently situated from 

others, used in similar situations, result from the peculiar construction 
of the Liglit-boat, by which the copper sheathing rises above, and is 
in contact with, the cast-iron hawse-pipe, through which the cable 
passes. This cast-iron pipe has on its exterior a lead pipe. The cop- 
per sheathing is bright. 



Digitized by Google 



177 



This action being attributed by Lieutenant Baclie, to the contact of 
the copper and iron in presence of sea-water, he had ordered the cop- 
per io be removed from around the hawse-hole, the result of which ex- 
periment would test the truth of ihe supposition. 

Professor Buche stated his wish to call special atteotioii to the entire 
MUDdness of the cast-iron, while the wrought-iron was corroded ; as if 
Ae latter had acted as a protector to the former. He believed that 
some general laws of interest would be made out by the Committee 
of the British Association engaged in investigating the subject to which 
this fact appeared to belong. 

The Committee on making and collecting obsenraliona of Celestial 
Phenomena, reported in part, that they had received the following ob» 
servstions of Lunar Occultations of the fixed startf, in mean time of 
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27. Nov. 31, 5S 
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a J^agiltarii, Im. 7 44 37.4!) d 1. 


l« 
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Dec. 24. , 


Pisciuui, Im. 9 35 2kl.^ d. 1. 
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30. " 26,47 


Arietis, Im. 14 20 54.50 d. 1. 
Pleiadum, Im. 8 4 0.35 d.l. 
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36. Dec. 27, / Im. b 57 7.b5 d. 1. Princeton Collcga, A. 

37. In. ai5d.]. B. 

38. Em. 10 611.30b.l. <* A. 

39. A Im. 8 57 32.76 d. I. « A.aodB. 

40. Em. 10 21 31.55 b. 1. « A. 



41. Nov. 13, a Vir^inis, Im. 'J) :V> :t.-.40 b. 1. Dorchester Obs'v. Bond. 

42. Dec. 2, c Auri- o, Em. 17 32 lU.OO d. 1. P«)ne'i UouM,BoftU>n. Paine. 

43. " 24, I I'lsciurn, Im. D 53 16 84 d. 1. « «* 

44. " 27, / Pleiadum, Im. 9 18 43.28 d. 1. « «* 

45. Not. 21, 58 u Sagittarii, Im. 6 19 33.80 d. t. Holcoinb*! Obs'y. Holeonh. 

46. Decd4, « Fiacium, Im. 944S9J0d.L « « 

47. « 27, „ Pleiadum, Im. 8 16 43.10 d. I. " " 
No. 1, at the Philadelphia Observatory of the Central High School. Lit. 39^ 57' 

8" longitude r^h. Om. 42*. we-^t of Croon wit-li. 
No. 2| good observation. ISO. 3, doubtful, eye nut diroi i< d lo tlio rxucl placr of 

emersion. Nos. 4, o, 6, 7, 9, 11, 13, 14 and 15, guod ubhcrvations. No. 

10, doubtful. No. 12, star reappeared in contact with bright limb. 
No. 16| doubtful 1«. 

No. 17, at T. Wag ner't house, 9.16*. ia timo, east of the Philadelphia Obaerra- 

tory, with 5 feet equatorial. No. 18, probably too late several seconds. 
No. 19, doubtful. No. 20, good observation, preferable to No. 3. Nos. 21, 22 and 
24, ^ood obsenrationt. Nos. 23, 25 and 26, ottcertain, from brightneaB of 

moim s limb. 

No. 27, at Pruf. Stephen Alexander's house, G'^ north, 0.3«. in time, east of Nassau 

Hall, Princeton College, New Jersey. 
Nos. 27, 28, 21), 30, 31, 32, 33, 36, 37 and 39, satislkctory observatioiis^ 
Nos. 34, 38 and 40, oncertain lirom brightness of moon's limb. 

No. 35, doubtful Is, Noi. 33 and 36 appeared to be followed hj a sll|^t brash of 

liwht. 

No. 41, at Williiiiu Crnncli Bond - Obscrvntory, Dorrliesti'r, Mass. Lat. 42^ 19* 

15" N.j, longitude 4A. 4i/rt. 17.3*. W. of Greeiiwich. 
No. 42, at R. T. Patno's house, Boston. Lat. 42^ 90^ 5&' N. ; long. 4A. 44fit. 16.3#. 

W. Observation ancerlain. Nos. 43 and 44, veiy good observations. 
No.45,at A.Holcomb*s€NMervatory,8oqithwiok,Ma«. Lat 4SP O' 41'^ N. ; long. 
4h. nim. 15.5*. W. 
The initials denote rcspectiv^jTi 
W. Sears C. Walker. 
K. E. O. Kt-nUall. 
J, George M. Justice, 
a. William H. C. Riggs. 
P. Robert M. Patterson. 

A. Stephen Aleiander. 

B. J. V. Z. Blaney. 

h. 1. and d. 1. denote rcsportivcly the bright and dark limbs of the raoon. 

The following candidates were elected membera of the Society : — 
Jam sa Prinskp, of Calcutta. 

John Epwaros Holrrook, M. D., of GharledioD, 8> C 

John C. Cresson, of Piii1:ide1phia» 

Jame» C Booth, of Philadelphia. 

Edward Golbs, of Philadelphia. 

J. F. Emcxb, of Berlin. A. Qvetblbt* of Braeseb. 
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^ Ffhruary 15, 1839. — ^The ofHcers and council to whom wai refer- 
red the letter of Doctor Warren, of Boston, inclosinfr a circular from 
a meelinti of gentli^iiicn at Bogton, on the suhject of llie turiiiuiiuii of 
ati American Association fur the Pn iu iiuii of Science, submiUcd 
the following resolution, which was adojiied hy the Society. 

Resolved, TliM the American Philosophical Society, liaviiig given 
the most respectful attention to the letters hid before thcni by Doctor 
W. £. Horner, and to the circular letter from the Committee of 
geotlemen of Boston, by referring the first letter to a Special Commit- 
tee, and the second, with the circular! to the Board of Officers, are of 
the opiniont founded on the Reports of the Committee and of the 
01Beer«» that it is inexpedient for this Societjr to undertake the organ- 
ization of an Aasodationt such as is alluded to in these communieations. 

Doctor Patterson read an extract from a letter from Mr. T. R. Pea1e» 
dated Not ember ISth* 183a 

In this letter Mr* Peale statesi that observations had been made on the 
night of the 12ch — 13th of November, on board of the exploring ves- 
sel, the Peacock, (place not given,) relating to the number of meteors. 
The greatest number supposed to have been observed in any one 
hour was seventy-one. Mr. Peale expresses liis duulns whether, iruin 
the motion of tlic vessel on the night in question, it was possible to be 
accurate on this point, and believes the number to have been much 
overrated. 

A display of the Aurora Australis had been witnessed a few weeks 
before the date of the letter. 

Professor A. D. Bache called the attention of the Society to a very 
convenient method for determining the magnetic dip and intensity, 
by one instrument, proposed by Professor Llojd, of Dublin, and used 
by him. Major Sabine, and Captain James Ross, in the recent mag- 
netic surveys in Great Britain. 

The approximate dip is observed without disturbing the magnetism 
of the needle. The angle with the horizon, when the centre of grav- 
ity of the needle is removed from the axis by a small weight, is also 
observed, the needle being in the plane of the magnetic meridian. 

To the first observation, a correction is applied, from observation 
at a station where the dip is accurately known, to obtain the true dip. 
The second being repeated at different places, the elements necessary 
to determine the relative intensities are known ; and the approximate 
forniiila, coiifjecting these observed elements with the relative intensi- 
ties of the magnetism of the places where the change of uucnsity is 
not great, is very simple. 

Prof. Bache showed an instrument, matle by Robinson, of London, 
of the usual construction, for determining the magnetic dip, with nee- 
dles for the employment of Professor iiloyd*« method. Ue also re» 
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ferrad to a method proposed by Professor Christie, of Woolwicli, siin- 
ilar in principle, but differing m detail, and showed the iieedlea for 

applying this method* 

Prof. Bache forther stated, thai be had canted the method of heal- 
ing these needles to the temperature of boiling water, to bring them lo 
a permanent magnetic condition, as proposed by Prof. Christie, to be 

tried by Mr. Robinson. It had not proved successful. 

Mr. S. C. Walker made a verbal communication on the pirallax of 
the star, Gl Cyg'nt, recently investigated by Mr. Bessel, and described 
the nature of the researches by which this important point had been 
established. 

March 15, 1830. — Professor Henry, of Princeton, made a verbal 
commnnication relating to a phenomenon of capillary action wiudi 
had fallen under his notice. 

A lead tube, of about half an inch in diameter, and eight inches long, 
happened to be left with one end immersed in a cup of mereury ; and 
on inspection a few days afterwards, it was observed thtt the mercoij 
bad disappeared from the cap, and was found on the ioor at the other 
end of the tube. Struck with the phenomenon, the cup was again 
filled with mercury : the next morning the seme efiecf was exhibited. 

The mercury had again passed over through the tube, apparently 
like water through a capillary siphon, und was again found on the 
floor. 

On cutting the tube into pieces, it was evident that the mercury bad 
not passed along the hollow axis, but bad, apparently, bren trari-ii it- 
ted tbrongh the pores of the solid metal. To determine this, a lead 
rod about seven inches long and a quarter of an inch in diameter, was ' 
bent into the form of a siphon. The shorter leg was immersed in a 
watch-gla.ss filled with mercory> and a similar glass placed under the 
end of the longer leg, to receire the metsl which might pass over* 
At the end of twenty*four hourK, a globule of mercury was perceived 
at the lower end ; and in the course of fire or six dajrs all the mercuiy 
passed over, leaving a crop of beautiful ariborescent crystals, of tn 
amalgam of lead, in the upper glass. 

The mercury did not pass alontr the surface of the wire, since the 
lead exhibited, externally, but little change of appearance ; alihoujrh 
the progress of the pciit;irauun could be traced by a sliglit variatioa 
of the color of the oxide on tbc fui face. 

The action is much influenced by the trxhire of the lead. When a 
rod of cajit lead, of the same size and form, was substituted for ihc 
one before described, the globule of mercury did not make its aj>- 
vpearanc e at the lower end until about forty days; and all the mercoiy 
^ the upper glass had not yet (after three months ) entirely disap- 
j^red. 
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The penetration inVen place much more readily in the direction of 
the lamins of the mcul than across them. A plate of thick sheet lead 
was formeil into a cup, and mercury poured into this; and it was found 
tba( before a drop had passed directly throttgh, the iiiercQry oozed out 
•11 erouod the edge of the plate. 

Professor Henry stated that he had in progress m Tariety of ezperi* 
meiits to investigate this aetioa ; and if any results of importanee were 
obtained he would communicate them to the Society. 

Dr. Hare made a verbal communication to the Society, by which it 
appears that he has obtained brilliant metallic spangles of calclom* 

His processes have been, the deflagration of the phosphnret of cal- 
cium in an atmosphere of hydrogen ; the exposure of the anhydrous 
iodide of calciuin lo a current ul hyilrogen,* or ammonia ia an iiican- 
descent lube; the ignition of the pure earth or its carbonate or nitrate 
wilii sugar; or of the tartrate and acelate per sc. Hence resulted car- 
burets, which, after waslMn^r with acetic acid and rubhing on a porce- 
lain tile, display the lustre of plumbago, intermingled with metallic 
spangles, of a brilliancy rivalling that of the perfect metals. The car- 
burets, or the spangles thus obtained, are insoluble in acetic or chloro- 
hydric acid, but yield to aqua regia. The carburets are excellent conp 
doctors of the voltaic fluid, as evolved by a series of 100 pairs ; and, by 
deflagration in a receiver filled with hydrogen, yield metallic particles, 
which, rubbed on a porcelain tile, form apangles of a metallic brill* 
ieocy. By igniting antimony with tartrate of Hate, Dr. Hare had 
procured an alloy of that metal with calcium, and expected by analo- 
gous means to alloy the metals of the earths with various metals prop- 
c T. He believed that no effort to obtain calcium prior to his, had been 
liitiiC successful lliHu ihc uboi live experiment oi 8ir il. Davy, in which 
thr tube broke before the dibUliation of the mercury was completed, 
\\ \[]\ which the calcium had been aiiKiIiiamatcd in the voltair cirruit, 
agreeably to the process prcviui!«=lv omjtloyed by Berzi. liu-. Dr. Hare 
bad produced amalgams by exposing the chloride, or sulphide of cai- 
dam to the circuit ; and, by distillation in an iron alembic, under the 
protection of a ciurrent of desiccated hydrogen, bad isolated a portion 
of calcium, not however endowed with the whiteness or the lustre of 
that metal, as when otherwise fairly evolved. When distilled in glass 
tnbes or retorts, he had found the amalgam to leave only a film upon 
the glMS, devoid of any metallic attribute ; altboughin one instance, to 
secure the absence of oxygen, he had mixed an amalgam of ammoni- 
mn with that of calcium. Hence he Inferred, that even though the 
tube of Davy had remained unbroken, that distinguished chemist 

* By a deflagrator of one hoadred pairs of plates, fimrteen laobet long by ci^ 
broad. 
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would not have found a residue of calcium, uncombined with the ele- 
ments of the glass. Thai ihc spangles obtained by Dr. Hare from 
lime, were calcium, was ascertained by Jit ir soluiion iiia*jua reijia, and 
the successive subsequent athlilion of anununia and oxalic acid ; the 
resulting pr< cipilate bcinL"^ io-nitcd, then redissolrcd and ao-ain precifv 
italed as at Urst. No precipitate ensued from the addition of ammo- 
nia prior to that of the oxalic acid. Sulphydric acid produced a alighl 
discoloration, but gave DO precipitate. That tlie inbstanccs, reaulling 
from the ignition of the carbonate with sugar, and washincr with ace- 
tic acid* contained calcium in the metallic ttate, combined with carbonf 
was evident from their being insoluble in acetic or chlorohydric acid ; 
from the depdiitlon of carbon, and giving a precipitate of oznlate of 
lime on being subjected to aqua regia, ammonia, and oxalic acid ; from 
their metallic brilliancy, when burnished, and from their being excel- 
lent conduetors of the voltaic fluid. By the ignition of the carbonates 
of baryta and strontia severally with sugar, Or. Hare had attained 
analogous results lu those uhove meniiuued m the case of the suuilar 
ignition of carbonate of lime. 

The oxUemc avidity of cnlriuiii for iron was fjuitr ^trilvin?; tince, 
when a crucible was inclosed in n clenn iron case wiilioiu a cover, the 
mass, swelling up so as to reach the iron, became slightly imbued with 
it By intensely igniting the carburet of calcium, obtained from the 
carbonate and sugar, with an eqnal weight of dry tanno-gallate of iron, 
the whole of the aggregate became so magnetic that every- particle was 
transferred from one vessel to another by means of a magnet The 
mass was filled with minute metallic globules, which yielded only par* 
tially to chlorohydric add, and which, when dissolved in aqua regie, 
gave, after adding ammonia and filtration a precipitate with oxaKc acid* 

Dr. Hare was aware that it did not seem consistent that epangles of 
calcium, bmmished upon porcelain, should retain their lustre ; as, under 
otlicr circumstances, and ejjpecially when amalgamated, that metal 
was found to oxidize as soon as exposed to the air. He had, however, 
through the kindness of Mr. Booth, a pu|H of AVohler, procured a 
specimen of magncsimn ( v (tired by thnt celebrated chemist. This 
specimen 3*ielded, under the burnisher, spangles of a lustre as enduring 
as that observed by Dr. Hare in the case of calcium. It should be 
recollected that slight causes may affect the oxidability of substan- 
ces, as has been lately seen in the case of the reaction of iron with ni- 
tric add ; and it is well known that silicon, boron, and som^ other 
substances have two distinct states. In one of which there is a greater 
susceptibility of combination with other bodies than in the other. 

April &» 1839.— The Committee to whom was referred a paper, en- 
titled Contribotlons to the Geology of the Terdary Formations of 
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Virginia, (second series,) by Prof. William B. Rogers, and Prof. 
Henry D* Rogers,'* reported in favor of the poblkation of the Memoir* 
which was ordered accordingly. 

The object of this comnranication is to describe the geology of the 
peninsula embraced between the Potomac and Rappahannock liverSf 
extending from the Chesapeake Bay to the limit of tide water* near 
Fredericksbnrg. 

Thb area consists almost exclusively of the two great divisions of 
the Tertiary Deposits of Virginia, namely, the Eocene and iiftoccfie 
formations. 

The paper commences with a sketch of the topographical features 

of the peninsula, making allusion, among other points, to the interest- 
inff terraced configuration of the land bordering ihe valleys of the two 
rivers. It then proceeds to delineate the boundaries of the Eocene 
and Miocene forniaii'Mis. The Eocene is shown to occupy the wv^{- 
crn part of the peuuisula, overlappinL'' at it« western edj^e the secon- 
dary f^andstone of FredericksburLS ind extendinsr eastward with a very 
gcnHe eastern dip benealli the overlyin?? Miolcikj d( [lusits, until it 
finally disappears below the iercl of the tide near the mouth of Chin- 
goteague creek on the Rappahaonock, and Mathias's Point on the 
Potomac. The Miocene spreads eastward from the line connecting 
these two localities to the termination of the peninsula ; while some 
of its lower beds extend west of the same line into the Eocene dis- 
Iriet, where they are confined, however, to the highest portions of the 
land. 

After offering numerous detaih relating to the range end limits of 
these two divisions of the Tertiary Deposits, the paper treats in the 
next place of the arrangement and composition of the Miocene strata* 
which are shown to possess a close general analogy in these respecte 
to the Miocene beds of the peninsula of the York and James rivers, 
described in a former communication. The two most interesting 
points of agreement arc the occurrence of the blue marls low down ia 
the series, and the presence of the thin band of ferruginous rocksepa* 
ratinfr the Miocene from the overlying diluvium. 

In fjenoral the blue marl at the base of the Miocene, is the most 
replete ifi fossils, though towards the eastern extremity of the penin- 
sula, shells, &.C., abound in the upper sands and clays. Usually the 
upper beds of the Miocene in this district are destitute of fossils, 
though full of their casts and impressions. 

These strata consist generally of light colored sandy clays, distin* 
gnished by a sulphurous smell, and an acid and styptic flavor* Car^ 
bonate of lime is not abundant, but the sulphate of lime occurs some- 
times in valuable proportion. Sulphate of iron, sulphate of alumina. 
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free sulphuric acid, sulpiiur, ai^I even an appreciable amoutjt of sul- 
phate of ma^neitia are also rrl with. 

The fossil imj)ression3 in those beds are liraulifullv dialinct, and 
appcriaiii to all the species of shells which are found in perfect condi- 
lion in the subjaeent strata. In ilu hlue clayey marl beneath, there 
often occurs a notable proportion uf green sand, M'hich is also found 
in some of the other Miocene strata, mixed pretty largely with com- 
mon sand and day, in beds destitute of fossils. 

The paper treats in detail of many of the more interesting locaKtlcg 
in the Miocene district, describing the ttratifi cation* and presenting 
eridence of the relatire fertilising agency of the several beds. 

The fossil species which characterize the Miocene strata, are next 
enumerated. 

In the next section, an accoont is given of the amngeoient and 
composition of the Eocene strata of the peninsula. 

In general, the lowest bed of the series is a dark greenisb-bine 
mass, composed of clay« fine sand, and a little green sand ; while 
above it, the strata are of varions shades, yellow, greenish-gray, and 
brown. Little uuifurniity prevails in their arrangenieot al difFercut 
localities. 

A thin hand of ferrntrinons gravel frequently overlies the Eocene 
strata, and forms a distinct line of demarkaiion betweeu them and the 
bottom of the Miocene. 

The Ftratification of the Eocene at various localities is exhibited in 
detail, and the clmracteristic fossils speciiled, while the curious chem- 
ical changes which these have undergone, are also discussed. 

Dr. ilays stated that he had received through a friend some of the 
Tsccine Yirus, recently obtained by Mr. Kstlio, of Bristol, from the 
cow, and had used it with the most satisfactory results. He exhibited 
a scab, which presented all the characters descrilied by Jenner, as 
appertaining to the genuine vaccine scab. 

April 19, IdSd. — ^The Committee of Publication, reported the pub- 
lication of Part Second, Vol. VI, of the Society^s Transactions. 

Professor Bache communicated at the request of the Committee oq 
the Observatory, the following translation of a letter addressed to 
bim by Professor Encke, Director of the Observatory of Berlin. 

The nature of the operations of an observatory must depend more 
upon the individtial taste and qualihcaLions of the director than those 
of any other scicnliiic establishmcul. There is still so n>nch to be 
done in every department of Astronomy, in any one of which there 
is suflicient employment, that if a director shows a particular dispo- 
sition for certain iines of research, it would he most pr(it[[aM<^ for 
science that he should be allowed to follow them, and not be tied 
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down to other observations. It would bo best, therefore, that the 
director shouhl be allowed to regulate his own establishment. 

Large observaiuries, like those of Greenwich, KOnigsberg, and 
Dorpat, require, in the present state of science, large telesc()|)es, the 
art of dividing having been cnrricd so far, that small instnini< tits will 
not nnswer. The necessit}^ lor hirn;c telescopes for the meridian in- 
struments, as well as for other uses, renders such an estabiishment 
very costly, and requires that it shall be independent of others. It 
a|^>ear8 not to be the intention, at present, to erect such an observa- 
tory in the United Stntes, and details in regard to it are therefore 
unnecessary. 

Bnt anraller obsenratories may ako be uaefol to acience^ especially 
for geographical purposes. Socb a onot for examplot as wonld be 
famished by a room with a solid foimdation, connected with a second 
baling a free horizon. The first to have cnts north and -sooth and 
cast and westt the second to have a tnnnng dome. The following 
named instnunents wonid be suitable for snch an obsenratoty. 
1. A meridian cirde with a ^ inch telescope and 

SO inch circle, ...» 1,000 Rix Dolls. 
9. A telescope of 72 inches focal length, - 900 " 

3. An astronoTnical clock, - « • 400 

4. A chronometer, - • • - 500 *• 

5. Small iran&it instruaient, - - 350 '* 

6. Small telescojjes, barometers, thermometers, 

d&Ct a theodolite, &c, ... 750 ^* 



3,900 «» 

or about >^<3,0(^. 

A small observatory would thus be famished for about three thou- 
sand dollars. 

Deteriiiinations of the places of stars and planets, and even of the 
asteroids, may be made with the circle as far as the power of the tele- 
scope permits. Director Hansen, at Secberg, and Professor Schwcrdt, 
at Spire, have made excellent observations with a similar instrument. 
Observations of moon-culminating stars for longitude may be also 
made with it. 

Obser?ations of more difficult objectSi except perhaps the nearest 
double stars, of comets, for the exterior of the planets, dtc, may be 
made with the larger telescope. 

The small transit instrument, placed east and west, will give the 

latitude within limits depending upon the accuracy to which the 

declinations of the stars are determined, and in conjunction with the 

chronometer, will serve to determine the geographical positions of 

places which may be selected. For longitude, observations are made 
Vol. uxviii, No. 1.— Oct.-Dec. 1899. 91 



Digitized by Google 



m 



MisceUames* 



of the moon-culrainaling sUrri, wliicli are observed at the same lime 
with the mendiau circle. For latitude, the transit is placed east and 
west. 

The Altona Observatory may serve as a model of such a small 
observatory, and the yearly journeys of the Russian astroiiorDers 
from Dorpat, as models for the n^e of the instruments in determining 
geographical positions. The observations of Professor Schwerdt, of 
fi^pire, will be found useful in the application of the meridian eirde* 

Such a amall obaanratory will be well adapted to form obeenrm ; 
as the art of handling mtnuneBte io as to obtain aecniate rendte Is 
only to be acquired by practice. 

Dr. PattefsoD made die follovlag rerbal eonnniuiieatioii : — 

That the use of the wax tablet written on with an iron atylua, as 
practiced hy the ancient RomaBB* had been tried* for the first timSb 
this dajTi at the Pennsylvania Institntion for the Instruction of the 
Btindy and that the success had been perfectly satisfactory. The 
blind readi with ease, the words written, traced geometrical figures* 
&C. It is confidently helievad that the Roman tablet will prOTO of 
great importance in the instruction of the blind. 

Professor H. D. Rogers made a verbal communication, in which 
he called the attcnti ii of the Society to a new compound of plati- 
numT discovered 1} liimsell" and his friend, Martin H. Boye ; upon 
the further investigation of which they are at j)r( snu occii})ied. 

It is a well characterized sail, cnmpoRed of the deutoehloride oi 
platinum, and the binoxide of nitrofren, in which the former may be 
conceived, in accordance with the views of Professor Hare, to act the 
part of an acid, while the binoxide of nitrogen is in the relation of a 
base. It is of a bright gamboge yellow, is distinctly crystalline, 
though, in consequence of the minuteness of the crystals, their form 
has not been determined. It is highly deliquescent, absorbing water 
at ordinary temperatures, with great avidity, iVom the atmosphere. 

It is rapidly decomposed by the mere addition of water, which 
causes an active efiervescence ; the binoxide of nitrogen being copi- 
ously evolved, and the deutochloride of platinum remaining in so- 
lution. 

This interesting compound is best procured by evaporating a solu- 
tion of platinum in aqua regia neariy to dryness, and then adding a 
large excess of fresh nitro-muriatic acid by small quantities at a time. 
The compound may thus he readily procured by filtering and press- 
ing the powder between folds of bibuh<ii.s paper. Should the con- 
centration of the liquid be carried too far, it is requisite to add a little 
water, just suiHcient in quantity to preserve the mass in a scmi-tluid 
condition, and to prevent the precipitation of any deutochloride of 
platinum. 
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Spcciiiiens of the salt were exhibited, togctlicr uith the apparatus 
employed in the qualitative fxaiDiiialiun of die compound, the consU- 
tution ol which was made manifest by proper chemical re-ajrents. 

The following candidates were elected members of the Society: 

Humphrey Lloyd, A. M., of Trinity College, Dublin. 

J« K. PikVLDtUG, Secretary of the Navy of the United States. 

John Lodlow, D. Dm Pjrovnst of the Uoiveni^ of PenMjrlnm 

Benjamin W. Riobabds, of Philadelphia. 

GsvmeB W. BmvMM, D. D., of Philadeiphia. 

teoA«B M« Justice, of Plnladelpbia. 

Jffly 8k 1899.— Prof. Btebe ealM the AttenUon oC the Society to 
tho doafttioB of tninsfMireiit aiodcl* of cfyBtali, proseDted lo the eilil* 
net by Plrof. Alexander. 

He etated that these models had all the adfantaaes of those made 
Iksom glasB» with greater eoDTenieace in the constmetloQ of them* 
The thbi plates of mica are readily marked with a sharp instnimentv 
and easily cut. The parts are put together with diamond cement, it 
having been foimd that this is a much better method of connecting 
the pieces composing the model, than by cutting^ the sheeis partly 
tlirouL'h and Dsing the mica as a hinge, wliicli renders the sheets lia- 
ble to split. The fornis rr^ulting from the cleavage of crystals, dtc. 
may be represcntf d in these model'^ as in those of glass. 

Dr. Hays made a verbal communication relative to the catoptric 
examination of the eye, as a means of distinguishing the morbid con- 
ditions of the transparent tissues of that organ. 

He stated that when a lighted candle is held before an eye, the 
pnpii of which is dilated, and in which there is no obecurity of the 
Hanepareat tlat nee, three distinct Images of the flame are visible ; two 
npright and one tnyerted, the hitter appearing between the two former. 

Experiments made to determine the canses of these reilected lma> 
ges, and the changes which oeevr in dieir nomber, position, dDc hsTe 
shown thai if a light be placed before the convex ftce of a single 
wnleh glassr or of ssTnral of them snperlmposed, one or more np* 
right images of the flame will be seen, according to the nmnber of 
firlasses employed.* Now in the eye there are two superimposed 
convex smfdceb, viz. — 1st, the cornea ; and 2d, the anterior capsule 
of the crystalline lens. Thus the formation of the two upright ima- 
ges is explained. Again, if a light he placed before the concave sur- 
face of a watch glass, an ioTerted image is seen. Such a surface 



* To be ttiietly ■cevrate, it should be said that esch of these imiges is double^ 
Ibr ono U fsllected firom each sorfiuss of the glass, and these images are the mors 
disliaetly doable, the thicker the glais. 
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exists in the eye, in the posterior capsule of the lens ; and thus (be 

third iina cfc is accounted for. 

M. Satisuii, a dislincruished French surgeon, has taken adrantage 
of the above facts, to distinguish cataract from amaurosis, and has 
been enabled to determine by this means some cases of supposed 
amaurosis to be ia fact cataract^ and has treated them successfully by 
operation. 

Dr. Mackenzie, an eminent ophthalmologist of Glasgow, has also 
employed this means to determine the condition of the eye in glau- 
coma. Dr. Hays remarked that he bad resorted to the catoptric 
examination of the eye in mnny cases, and believed that it would 
prove as Ytluable a means of diagnosis in eome of the diseases of the 
eye, as auscultation is in those of the chest. 

Dr. Hays exhibited and explained seTeral models^ desired and con- 
structed by Dr. John Neill, resident surgeon at Wilis' Hosfntal, for the 
purpose of illustrating the catoptrie phenomena just explained. 

Dr. Patterson communiceted verbally a method of using thin sheets 
of lead by the blind in writing, reading, and musical notetion* invented 
by Mr. Joseph Saxton. The sheets of lead are three thousandths of 
an inch in thickness. Dr. Patterson presented specimens of the wri- 
ting and musical notation. 

Dr. Bachc communicated the decease of Mr. George roiiok, a 
member of the Society, who died in April last. 

May 17, 1n3'<.— Dr. Hare made the following verbal communiea> 
tion rclativ. t > the blasting of rocks by the aid of galFauic iguilion 
in firing the charge. 

The Doctor called the attention of the Society to tlie fact, that he 
had, so long ago as the summer of 1831 1 demonstrated the safety, 
certainty, and facility, which would arise in rock-blasting, whether 
under water or otherwise, from a resort to galvanic apperatus as the 
means of igniting the gunpowder employed. His efforts had been 
incited originally by those of • person named Shaw, who had pro- 
cured a patent for employing mechanical electricity for the purpose ; 
but who, finding that method of operating too precarious to be useful, 
had applied to Dr. Hare to acquire a knowledge of more effectual 
means. This led to the experiments of which the result has been 
published, both in the newspapers, and in the Journal of the Frank- 
lin Institute. The subject was now referred to, in consequence of 
tlic rcrcnt publication of analogous experiments by his friend. Prof. 
Duiiieil, ul" King's College, Lomlua, who, in the case in point, no 
doubt as in that in which he had " reinvented" Dr. Hare's concentric 
blowpipe, was ignorant of the results previonsly obtained in this coun- 
try. Prof. Daniell had, in blasting, used the highly ingenious appa- 
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ratua knovrn as •* DanielPs sustaining hatteryj^ the contrivance of 
which had done him ^reat liunor ; but Dr. Hare conceived thai how- 
ever preferable might be a battery of that kind, in processes requirinf^ 
ft permanent current; for a transient energetic ignition, such as is 
BMMt suitable for bla8ting» the calohmotor» which he had eoniri¥ed» 
would be decidedly more efficacious. 

Dr. Hare further contmnnicated the reeolts of his reeent ezpeii- 
mente to obtain ealdoDiy as follows : 

By igniting an equivalent weight of lime with an equivalent and a 
half of crystallized bicyanide of merenry, in two sttceessive ezperi* 
aents, residual masses were obtained, whicht within a small fraction* 
had the weight which would have resulted from the union of an 
eqoiTalent of calcium* with an equivalent of cyanogen. A portion 
of the compound thus made, was placed between electrodes of char- 
coal, the lower piece being excavated slightly to receive it, and the 
upper one being so shaped as to enter the cavity. The elct inMlcb 
were severally supported by copper rods passing through stulling 
boxes, so as to bp inrliidod within a glass receiver, ?ronnd to fit air 
tight upon an extra air-pump plate. In consequence of this arrange- 
ment* the receiver could be exhausted of air, and the electrodes con* 
sequently situated in vacuo, or in an atmosphere of hydrogen, as 
might be deemed preferable. The lower electrode formed the ca- 
thode, the upper the anode, of two hundred pairs, each comprising 
one hundred square inches of zinc surface. Under these circum- 
stances, when the circuit was completed, by throwing the usual charge 
of add upon the plates, the most intense ignition ensued. The sup- 
posed compound of cyanogen appears to be an excellent conductor, 
and nothing could exceed the splendor of the purple light emitted 
during its deflagration. It was too vivid, however, for more than a 
Iran.sir nt ( lu] ui aiico by an eye unprotected by deep colored glasiies. 
After ilit conipuuin] was adjudged to be sufficiently deflagrated, and 
lime had been allowed for refrigeration, on lifting the receiver, masses 
werc^ found upon the coal whirh had a metallic nppenranre, and which, 
when moistened, produced an eiiiuvium, of which the smell was like 
that which had been observed to be gene^ited under like circumstan- 
ces, by the siliciuret of potassium. 

Similar results had been attained by the deflagration, in alike man- 
ner, of a compound procured by passing cyanogen over quicklime, 
enclosed in a porcelain tube heated to incandescence. 

Fhosphuret of calcium, when carefully prepared, and subsequently 
well heated, was found to be an excellent conductor of the ▼oltaie 
enmnt, evolred from the apparatus above mentioned. Hence it was 
ibonght expedient to expose it in Ihe drcvit of the deflagrator, both 
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in an atmosphere of hydrogen, and in vanio. Tlic volaiilization of 
phosplioi us was so copious as to coal througliout ihe inner surface of 
the gldHs receiver, with an opai\c film, in color resembling ihr^t of 
the oxide of phosphorus, generated by exposiog (his aubstaace under 
hot water, to a current of oxygen. 

The phosphuret at first contracted in bulk> and finally was for the 
most part volatilized. On the surface of the charcoal adjoining the 
cavity in which ihe phosphuret hid been deflagrated, there was a 
light pulvemlent nwtter, which, thrown into water, effervesced, nnd 
when rubbed upon a polreehun tUe» appeared to contain maiallie apnn- 
glea, whieh were oxidized by the consequent exposure to atmospheiie 
oxygen* 

In one of Dr. Hare's experiments with the apparatus deseribed» 
portions of the carbon forming the anode appeared to hare undergone 
complete fusion, and to have dropped in globules upon the cathode. 

When robbed, these globules had the color and lustre of plumbago, 

and by friction on paper, left traces resembling* those produced by 
that substance. They were suaccpliblc of reaction wiiii chlorohydric 
or nitric acid, or with aqua regia. They were not, in the slightest 
degree, magnetic. 

About Trotessor Silliman had obtained globules whirb were 

hv Iiim con^iiiered nf? fused carbon, by others were deemctl lu be de- 
positions of carbon carried from one electrode to the other. Profes- 
sor Silliman had at that time sent Dr. Hare several nodules for ex- 
amination, of whieh none, agreeably to his recollectioni aj^eared ao 
much liiie products of fusion as those lately obtained. 

Formerly, plumbago had been considered as a carburet of iron, 
but latterly, agreeable to the high authority of Beraelius* should be 
Tiewed as carbon holding iron in a state of mixture, and not in that 
of chemical combination. It would not then be surprising; if the 
globules in question furnished an instance of the conTcraion of char* 
coal into plumbago. 

Since the abore mentioned experiments were made. Dr. Hare has 
had reason to believe that the compound obtained as above described, 
by heating lime with bicyanide of mercury, contains fulminic acid, or 
an analogous substance. The compouiid being dissolved ill acetic 
acid, and the filtered solution subjected to nitrate of mercury, a copi- 
ous white precipitate resulted. This being desiccated, proves lo be 
a Idlminatino: ]>o\vder. It explodes between a hammer and anvil like 
fulminating mercury, or rather with the sharp sound of fulmiuaUng 
silver. 

Dr. Hays made a verbal communication of a case of the application 
of the catoptric method of examining the eye, by which he had de* 
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teetsd the destruction of the lens and of itn capsule, under circum- 
stances which would not otherwise have led to ilie conclur^ion ih;it 
they had been destroyed, and where visiou had been obtained by the 
use (jt a cataract leny. 

June 21, 1^39. — The librarian was auth orized to take order in rela- 
tion to an exchange of ilie Transactions the Society* for the Journal 
of the iioaloa Natural History ttociely. 

The committee on the letters of Mr. J* P. Uuliikcnand Dr. Town- 
send reported, and was discharged. 

The committee to whom was referred the publication of certain 
meteorological tables, accidentally omitted in their place in the Trans* 
action;?, and the journal of Dr. Thomas Hewson, reported in favor of 
the publication of certain of the former and of the latter. 

Dr. fiache pcesented a translation of an obitoary notice of Profes- 
sor Rash of Copenhagen, late a member of the Sodetj, to be depoa- 
ited in the archives of the Society* 

Mr. Yanghan informed the Society of the decease of Doctor Thomas 
Cooper» a member of the Society, who died on the elerenlh of May 
last 

Dr. Hays commonicated verbally the case of a woman laboring 
nnder an affection of the optic nerve, in which a defect in the recog- 
nition of colors was developed, according to her statement, at the 
same time with the afTcction of the general vibion, and in nhich a 
partial n;cuvcry of the { m\ t r of vision had been attended with the re- 
covery of the ])<>vver to tlistintiuish colors. 

Dr. Hare laid I x i jre the Society, portions of barium, strontium and 
calcium, and staled the considcrnlions which led him to attempt their 
extrication, and the means< by which he had succeeded. 

July 17, 1839. — The Committee on the observations of the Solar 
Eclipse of May 14-15^ 1836^ reported, and their report was ordered 

for pn!'1icalion. 

The American observations, twenty eight in number* were given at 
length. At the invitation of Mr. C, Rnmker, Director of the Hambnrg 
Observatory, conveyed through Pro£ A. D. Bache, twenty one of 
these observations had been forwarded by Mr. John Yaughan to that 
distingnished astronomer, for comparison with those which had been 
made in Europe* The report contained a letter from Mr. Rmnker, in 
which the time of ecliptic conjunction, with its variations for the small 
errors of the tables, was deduced from each of the European and 
American observations. Mr. Rumker remarks, that the corrections 
of this lime for the corrections of the niocJii\-> declination and parallax, 
appeaiini,' with opposite signs in the observations on the two conti- 
nents, alibrd unusual facilities for determining these corrections, par- 
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ticularly the latter. Mr. Rumker's letter not hatin? dven the final 
mulls deducible from his equations of condition, tlie committee a^v 
prndrd a letter frooi Mr, Scars C. Walker, in which he deduces from 
Mr. Ruroker*B equations, the fo11o\ving comeiions of the solar and 
Inaar elements given in the Nautical Ahnanac. 

d (0 + - 2" .279 == correction of sum ofsomidiamrtorfl. 
^ (0 - <3l)= - ^ ".750 = " diflcretire of scmidiain^teis. 
d j3 - (i".7iM>= " moon » latitude. 

>r 1".516= " BQoou's parallax. 
dk = - 2".276 = moon's longitude. 

These corrections being referred to the moon's orbit and its secon- 
daries, give, after Bessel's notation (Astr. Nachr- 320) 
I s - 2^'.934 B eor.' mooa*s plaee in tree oiiiit. 

- 7'M96 B « on aecoadair la do. 

Mr. Peters, (Astr. Nachr. 396) without the American obsemtionsy 
had obtained 

i«5-3''.650. 

Mr. Walker haTing prerionsljr reduced the American observatiotts 
with Peters's co-ordinates and corrections, famishes a comparison of 
the Idngitttdes from Greenwich, derived by differeni computers from 
this eclipse. 



yralkw. from Walker frooi 
R II inker's 
equations. 



eo*onitnatea. 



h. Tn. 9. h. m. * 
5 8 13.835 8 13.45| 



Washington, (Capitol.^ - - - - 

Haverfurd ticliooL Dclawaro Co., Pa. - - - i5 1 16.53,5 1 15.05 
Gennantown, C. Wister's private Obterratory, - - jo 0 40.61 '5 0 40 94 
Philadelphia, (State Mouse,) - - - - 
West UilltJ, (Coast Survey j) .... 
Soutliwick, Mu.«s., A. Ilolconib's p. Obs. 
Providence, Brown University, - - • 
Dorchester, Mass., Wm. C» tfond's p. Qbi, 



5 0 38.895 0 ^60 

4 53 41.11,i 53 42.U5 

4 51 12.894 51 1325 

notredoeed.4 45 3S 

« 1* 44 Acsa) 



Mr* Walker finds from the resolution of Rumker's equations of con- 
dition, + V'.510 for the correction of Barkhardt*s constant of the 

moon's equatorial parallax. In the Memoirs of the Astronomical So- 
ciety, Vol. x, Mr. Henderson gives + 1".5 as the value; of this correc- 
tion, derived from Plana^s Theorie dc la Lunc^ and + I", 3 a.-^ liie val- 
ue of the same, derived from a discussion of all the meridian obser- 
Tations of the moon made in 1832 and 1R33, with the mural circles at 
Grccnwirli, rafnhrid?r, an 1 the Cape of Ciood liope. This correc- 
tion liad hitherto been derived chiefly from theory and meridian ob- 
servations. It is seldom that an eclipse or occultation has been so 
extensively ob^ierved as to furnish a determination of this element. 
In the present instance, the results by the three independent methods, 
present a close agreement. 

Dr. Chapman, one of the Vice Preeidents of the Society, stated that 
he had received a letter from the Prince of Musignano, informing him 
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that a meeting of the scientific men of Italy would be held at Pisa, in 
Oct. next, and inviting the Society to send a delegate to the meeting. 

Dr. Patterson communicated the decease of Mr. Fnncb Nichols, a 
member of the Societyt on the 7th of July* 

Dr. Bache also announced tlie deoeate of Dr. John Newnun, for* 
merly of Sdisbory, N. Oarolina, a member of the Society. 

The following candidates were declared duly elected members of 
IheSodety:-^ 

Tbsod. RoMBTir Bvoxt M. D.« of Albiny. 

RicBAKD G. TATI.0K, of Philadelphia. 

Auguti 16^ 1830.^A commnnication from the foreign Secretary of 
the Royal Society of London, in relation to magnetic observations was 
referred to the astronomical committee. 

Dr. Dunglison described the appcaraaccs which he had witnessed, 
ill company with Professor Silliiiian, aUer the toniadi) uT the 31st ul- 
timo, at New Haven. The evidences appeared to liim to favor the 
idea uf a gyratory motion. The direction of the storm was from 
south-wesi to north-east. 

Mr. Justice described a similar tornado which had occurred on the 
same day, Hfteen miles north of Philadelphia, showing evidence, in 
his opioion, of a similar movement of gyration. 

1^ Proceedings of the Boston Soeieiff of Natural History, Com* 
piled from, the records of the Societff hy Jbfpribs Wtmar, M. D., 
MUeordinff Seeretanf* 

June 5t 1839. — J. E. Teschemacher, Esq. in the chair. 

Dr« A. JL GonLD read a commnnication firom Prof. G, B. Adams, 
giving the description of a shell found at Kast Boston, and called by 
him Delphinnia minor ; it was not referred to the genns DelpMnuhh 
howerer, without some hesitation. Dr. Gould having made a more 
extended exsmination was induced to consider it as identical with 
Helix corpuloides, Montagu ; and that it came under Brown's new 
genus Ddphinoidea, 

Mr. T. J. WniTTEMORE read a report on the specimens of Planor" 
his corpulent US presented to the society by Prof. C. 13. Adims. They 
were cuilccitd from the Otter Creek, Muldlebury Vt., un J ihe species 
is described in the appendix to Long's second expedition. The cor- 
pulentus in c! os. ly allied to the irivohis. The former how i \ t. : is 
much less rounded on the sides of the whorls ; carina? arc more prom- 
inent and the upper '^ide is much more flattened horizontally j the shell 
is larger and higher in proportion to its width, and t!»e aperture ex- 
tends both above and below its penultimate whorl. — Habitat, in sbal- 

Vd. sxiniv No. 1.— OcL-Dee. 1839. 95 
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low (] (jiiicL water on rocks, to which it adheres in an eri^ posi- 
tiuii, ilie plane of the apertorc beir»<r the base. 

Mr. J. E. Tesciikm ACHER presemed a sjjcciiiirn of Ehclla escu- 
lenta trom Oak Island. This is much esteemed as an anicie oi ftiod, 
and at certain seasons of the year is in great demand in the London 
market ; it is not however so rich or su hi^^hly esteemed as ilie tnifie* 
Me also exhibited a specimen oC yellow Trillium^ received from Mr. 
R. H. Gardiner, of Gardiner, Me. ; this was first noticed by Dr. O. T« 
Jackson, and afterwards was procured by Mr. G. He also exhibited 
a new variety of the MarckanHOf probably the triceps of Hitchcock's 
catalogue. 

Mr. T. made a few remarks on the report of the surreyon of the 
State of N. York. He thought that besides giving descriptions of the 

actual stale of things, ihey should also inslitiUc conipaiisons between 
tlicm and siiinl ir uiijiearaiices in other countries. Coinpaiiiu^ e iri- 
forinaliou was extremely valuable in an n{rrieuUoral or an arboricul- 
lural j)<>int of view, ejjpecially as to the importance or profit of dif- 
ferent growths of tiinbrr ; the same remarks might be applied to the 
botany of difierent countries. 

June 19| 1839. — G. B. Emerson, Esq., President, in the chair. 

Mr. J. £. Tescrbiiachbb read a report on the minerals foond at 
the sienite quarry, at Milk row, in Charlestown. PrthniU Is fonod 
there, var} in^ in color from pure translucent and opake white, to fine 
apple green ; some specimens are as dark and brilliant as the 6ne!t 

Chrysoprase* The crystals consist for the most part of aggregaitd 
groups with curvilinear faces. In one instance the form uf acfirrcira- 
lio!» was cllijjiical, imbedded in carbonate of lime. There arc also 
crystals of the primary form, a right rhombic pi i>ni , the measure- 
meuls by the goniometer were as follows; M or M on f ISiP 45'; 
M on M' 101^* 05'; accordinfr to Phillips the last is lOO^ ; the result 
stated however was procured from repeated observfition^^. Quartz is 
met with in nodules and crystals ; the latter small, but of the purest 
water, occasionally rising from the midst of pure green prchnite; in 
some the modifications ft, A, 1, 2, and i, 1, 2 are visible. Feldspar; this 
is generally In a state of decomposition, which appears to commence 
from the centre. In one specimen the prism was coated with bright 
green crystallized chlarUe, interspersed with small masses of pure 
white and nearly transparent curvilinear prehnite. Harhbhnde Is 
found In form of oblique rhombic prism with modifications C, K, /; 
cryxtals are small and black on white prehnite. Epidote is found in 
minute dark green crystals with the usual terniinations, Carhonate 
of linir occurs in small crystals with jnoiiilications resembling dog 
tooth u ; also in the form of the primary rhouib half an ihch iu 
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length. In one specimen the rnrhonate rested on green prehnite ; 
(IfM-oinposiiion, indicated by the d* r j) stria? in the lines of clcavaire, 
iiad apparently commenced in the lime, and had been subsequetitly 
arrested* erystallizalioii reGommencing, as the sharp edges produced 
by decomposition were covered with an intinite number of minute 
crystals. Another specimen assti med the form of a nodule sis inches 
in di:i meter, bearing a strong resemblance to the carbonate of iron. 
Stilbite is found in cavities of prehnite, assuming the form of the 
rhombic prism without modifications ; also with the modification a 
and €• Chahasie, on prehnite, of a rhomboidal form is met with, 
measuring 04^ 40^ and 40^, generally of an opaque milk white 
color, and one sixteenth of an inch in size. Lattmonitei abundant. 
Other minerals had been found which he had not been able to deter- 
mine* 

Jfihj .3, 1839. — C. K. DiLLAWAY, Esq., in the chair. 

Dr. D. 11. SroRKR exhibited living specimens of male and female 
Syngnath us. He slated that numerous males had been taken in this 
ricinily during the present season, in all of which there existed a 
pouch on the abdomen, posterior to the anus, in which were numer- 
ous ova ; these last were hatched in the course of twenty four hours 
after they were taken. The females were subsequently found and 
recognized by the existence of ovaries. The female deposits the 
ova in the pouch of the male, where they remain until hatched. 

July 17, 1S39. — Dr. A. A. Gould, in the chair. 

Dr. D. H. Storer stated that since the Inst meeting he had had 
an opportunity of seeing a Tnrire specimen of the Carcharias obscit' 
rus of Le 8uenr, taken oft Nahant. This specimen was about nine 
feet long, and weighed 800 or 900 pounds. There were six or seven 
rows of well formed teeth, but only one row above and two below 
had as yet made their appearanee through the lining membrane of 
the mouth ; all the teeth were serrated. 

Dr. S. also exhibited a specimen of Em$$ Blandingii of Ho1brook» 
taken in Haverhill in this states The only localities heretofore known 
were the prairies in Illinois and the territory of Ouisconstn, where 
they are said to be abundant This species belongs to the section 
Hiantcs, (Dnm. and Bibron,) hein^ unable perfectly to close the shell. 

Dr. T. M. I)i:r \\ Fu staled iliai iitHisidcrublc doubt existed with re- 
gard to the coliir ami roiifi^niration of the eogs of the Chicadce, He 
had during the last weeii received two specimens which were small, 
uval, and uniformly speckled with red spots. 

Mr. J. E. Tlschlmacher exhibiud specimens ol the following 
plinls brought from the lilackstone river, by Mr. F. A. Eddy, a mem- 
ber of the society. — Scirpus syhaticm of Lin., Willd., Yahl, Hooker, 



Digitized by Google 



196 



MisceUanies. 



De CaniL and J. E. Smith ; U grows in nout and iliadf woodst and 
an banks of ri?en ; pretty eommon in Scotland, less frequent in Eng- 
land ; root is creeping ; plant grows a yard high or more, smooth ; 
leaves grassy and flat, rough, cutting on the edges and keel. Pani- 
cle consists ul iiiiiiaijcrabie little dark grteii» ovate spikes ; glumes 
obtusL wall more or less of a sniali point; stigma B-fid ; seed len- 
ticular, whitish, srnuoth with six or eight rough bristles. We have 
many Scirpi which arc unknown in Europe. Sir J. E. Smith only 
nanu s tlirec which are unknown here, viz. S. setaceus, boloschemus 
and sylvalicus. 

Mr. T. also exhibited a specimen of the Andromeda mariana from 
the same locality ; also the rarest of our American plants, Lygodium 
palmatum. A curious variety of Xitnaria vulgaru (the Peioritt of 
Lin.) was exhibited; the corolla appears in the form of a cone, ter- 
minated above bj a prominent Imrder of five divisions, and below 
producing five spurs instead of one ; so that according to Nnttall we 
have the ringent fiower restored to its natural symmetry and regnlarityt 
this being the original condition of the flower* an o|nttion» however, 
which is not substantiated. 

Dr« A. A. GooLD read descriptions of the following species of shells* 

SoLECVRTOs NiTinus. Tcstft obIongo*ovat& } utrinque rotandatlk* 
inequilaterali ; cpidermide inflectfr, loteo-vireseente, glabrlt, posiice 
corrugate ; intus cost& transversali. Long. 3 poll. Alt l^^^. Lat- 

Mactra ovalis. TeslA. magna, crass^t, (jbuvatii, subtrianguiar i, 
subequilaterali ; e|)i(Icriiiide rudi, fusco-viridi, transverse corrugate 
induta ; iiatiliiis, UK (>la lanceolata. Long. 4 poll. Alt. 2y"y. Lat. I^^^. 

Bulla deuilis. Test&parv4, convolutr\, ovata, vcntricos^, hyalin^ 
bn^I tri!nratf\, siib-nmbilicat& ; Fpir& retus^l, discoideft; anfractibus 
qualuor, supra rolundatis. Lono;, j*,,. L;it. ,V* 

Bulla obstricta. Testa parv&, pallida, convolute ovoide^ me- 
dio obstrictfii ; anfractibus quinque, spir^ elevate obtusit ; 8utur& da« 
pUcatA; aperturlilongitttdinali, infernedilatata. Long. ^ poll. Lau^. 

Ltvhia chaltbba. Testfliovat^ anfractibus quatuor \ spir&acntA; 
BVtur& profundi aperture magn^ diUtat^; intos ehalybeft, extra ni- 
gricante. Long. A poll. LaL ^ poll. 

Valtata PUFOWBA. TostA parvA» castaneA, elevaUt: anfraetibiiB 
qnatuor ad qmnque* nitimit a preeedente disjnnctft. Long. ^ poH* 
Lat tVP<>U. 

Planobbis HiBsiTTOs. TtsA dextrorslt» diicoide&t ntrimque eon- 
cavfk; anfractibus quatuor* lineis hirsntis* ▼dventtbus insignibuf. LaL 
poll. Long. 

Natioa vlava. Testlt ventricoso-globos^ imperforate, albA, epi- 

dermide flavft; anfractibus quatuor; columella llejLUOda; aperiurA 
ampl^ Loug. 1 pull. Lat. /| poll. 
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Natica cANALicuLATA. Test^ ovato-conicA, pondcrosa ; spirA 
retuad: aaifuctibus qualiior, supernc subcarinatis ; suturii profundc 
impress^; apertura semiluuah i umbilico parvo, lioeari. Long. X^-^ 
poll. Lat. poll. 

Lacuna nerttoidea. Tesli\ ovato-globot^l^ tenui, laevi, flarcs- 
centc, epidcrmide scabra ; anfractibus tribus convexis, ultimo rn:igno; 
spira fere nulla; a])crtur£i obliqu&y semilunari ; umbilico profuodo. 
Long. ^ poll. Lat \ poll. 

Fusus 8CALARIF0RHIS. Tesili fusiformi, alb& vel castane4, longl- 
iadioaliter 16 ad 20 lamelloso-costat^ ; caud^ longiuseulA; apertur4 
apiFam squuile. Long. 1| polL Lat. | poll. 

Fusus TesUi OYato-conicA, ftDilqiial&, paliide eorneA^ 

aniracttbiis wx ?el teptein convexii, eo8ti« tribus obsoletis, eastaoaia 
einetui; aperlur& rotundaUk, evaaH, apiram^ nqwmte; caaali brevi, 
Taldl racurvi. Long. 2{ poU. Lat. 3 poll. 

BocciNUM EOSACBUM* Testli parv4, eontco^cuti» albl, maeao- 
tineti ; anfractibaa sez, plaao-con?axia« Bpiraliler Hneolatis ; apertOTft 
apiv^ bieviora ; eoliioiall& arenat^} planulaU. Long. ^ poIL Lat. 
polL 

Dr. J. Wyman exhibited the intestine of a ma^^kerel shark, (Lamna 
punctata, Mitcliill,) showing tiie du(Ajs uf ilie pancreas aiid liver, the 
spiral Talre formed by the mucous membrane of the intestine, a cuin- 
muiiit ation between the cavity of the peritoneuiii and anus by means 
of iw o small canals, and an opening in ilip lower part of the intestine 
communicatinfT with a h u How orgao, on which commenced the hiat 
branchea of the vena cava. 

August 7, 1839. — ^Dr. J. B. S. Jackson, Id the chair. 

Dr. J* Wtman made a wriltan report on the electricai eei^ (Gfin- 
notna electrieue, Lin.) exhibiting diseeetionfl of the eieetrical organs, 
and of the nerres by wbieb they are supplied ; be ako gave an ac- 
count of the physical and physiological properties of the electridtjr 
developed by tide fish, and showed tho analogy between it and com- 
mon electricity. 

Dr. D. H. Storer read a communication from Mr. J. G. Anthony 
of Cincinnati, giviijg a description of the two following new species 
of shells; viz. Helix strintelia and Paludina Cincinnatiensis. 

Dr. S. also ^ave an account ut an clcpluuii shark (Squalus elcphas, 
Le Sueur) taken m ar Provincetown, Mass., measuring 30 ft. in length. 

Mr. J. E. Teschemacher exhibited some fossil corals and madre- 
pores in limestone, from Devonshire, England, beautifully ground and 
polished ; also some photogenic drawings of plants, feathers, dtc«» 
copied from natnre* 



Digitized by Google 



198 



Mi9CeUanie$, 



Sept, 4y 183d, — Amo3 Binney, Vice Presideot^ in the chair. 

Dr. C. T. Jackson gave an analysis of the serpentine marhie from 
Vermont* This mineral is harder than common serpentine or feld* 
epar* The result of analjrsis is as follows : 



Water, . • . 


7.70 


Silieat - 


45.80 


Magnetic Iron, 


2.00 


Magnesia* 


33.44 


Protoxide of Iron, 


7.60 


Oxide of ChromCf 


2.00 


Loss, . - - 


1.46 




100.00 



Dr. Jackson also gave an analysis* of a new mineral obtained fi um 
Chessy, France, which was siipj)osed to be a hydrate of Cf)pper ; nnal- 
ysis however proved it to he a rrenaie of copper in-i ( nil of the hydrate. 
For this niinernl, he proposed the name of D- aismoniite, in honor o{ 
M. Klie de Beaumont, the dintinguiiihed French geologist, lie also 
exhibited specimens in which crenic and apocrenic acid were combined 
with metallic bases. Crystals of crenie acid were also exhibited; 
these were obtained by dissolving the acid in alcohol, and eraporating 
to dryness in the san« 

Dr. Jackson then read a commnnieation addressed to btm by 
Mr. George Catlin, giving an aeconnt of bis visit to the C6teaa des 
Prairies, the locality from whence is obtained the Indian **pipe stone."! 

8w RtporU en lAe Skdis and MSmeraU presented by thr> Brimcktrkof 
to the New York Ljfcemm of NatmroU History, % 

The sabscriber, who was appointed to examine and report upon certain 
shells forming part of the valuable specimens of natural history presented 

* For tba aaalyns of this nkineral, sea last nmnber of this Journati p. 39d. 
t Bee the letter, page 138 of this No. 

t To the Editors of thf .1m. Jour. Sdrncc and .^rlf.— In the IROtlth of July Isst, 
Dr. Brinckcrhoff, of the U. S. ship North Carolina, prc8cntP«l to the Lyeeom of 
Natural History of this i ity, o Inr^o nnH valuable collection of speciraena in natn> 
Till historv, tHillectcd l)y Iihi hii ini: ili- roront voyage of this ship. These speci- 
nicnt* consisted of v.irioun tHUiumalta, Ijinlr., reptile**, moUusca and crustnteay nu- 
merous tropical plants and seeds, with many interesting geological and niincralo- 
gical tpccimeoi. They were deemed of soflcient Uitereat sad impotteace to be 
lefiiffed to special oonmitleee ibr ezsniDadoB and report. The only fbll reports 
which have yet been made, are those upon the mloeralogicsl spechaens, end upon 
the SAollosca. As there is no unmediate prospect of a contiDuatioo of our " An* 
Dais," we have tlinttght the best use wo could make of these reports would be to 
offer them for publicacioa in your Journal. Yonrg mo<st rf'jipf'ctrully. 

John U. RxoriSLO, Cor. Sec. JV*. Y. L. JV. H, 

j\cw l urk, ,\ucaiiber lOtA, 1839. 



Digiiized by Google 



Miscelkmies* 



199 



to tlie Lyceum by Doctor Brinckcrhoff, of the U. S. Navy, respectfully 
reports, that the shells thus referred to him consist of Annulata^ CirrUi- 
peda, Conchifera and MoUusca^ and are ibund to be as ioliows : 



Annulataf 4 genera, viz. 

1. Dentalium pohimo, Xixau 

2. Sabellaria, I species, ? 

3. Spirorbis, 1 do. ? 
4 Serpula, 3 do. t 

Cirrkipeda, 7 genera, viz. 

1. Tubicinella Baljonarum, Lam. 

2. Coronulu Balrrnaris, Lam. 

diadenia, ** 

Testudinaria, " 

3. Baianas tintiunabuium, Brug. 
t 

4. Anatifalsfb, Lam. 

5. PoUicipes miteila, Lam. 
6^ Cineraa vittata, Lam. 
7. Olion Guvieri, Lam. 

Coiukifira^ 22 genera, viz* 

1. Solen Dombeii, Lam. 

2. Afupliidrsma solidum, Gray. 

3. Me>o(I(.'?iiiia donacia, Desh. 

4. Saxicava pholadis, Lam. 

5. Petricola ocliroieuca, Lam. 

6. TeJiioa sulphurea, Lam. 
scobinata, Linn. 

7. Capsa Brasiliensis, Lam. 
6L Cjtherea impudica, Lam. 

—— meretrix, Lam. 
— Dione, Lam. 

fiexuosa. Lam. 

— — castanea. Lam. 
9. Venus corbis, Lam. 
Peruviana, Linn. 

10. Cardium uiicdo. Linn. 

11. Cardita. 



12. Iliatella arctica, Lam. 

13. Ifiocardia Moltkiaua, Bora. 



14. Area acapha. Lam. 
— rbombea, Bom. 
— • — senilis, Linn. 

15. Modiola discors, Lam. 
caudigera, Lam. 

16. Mytihis bilocularis, Lam. 
smararfdiniis, Chemn. 

17. Meleaunna margaritifera, Lam. 

18. Pecten purpuratus, Lam. 

19. Plicatula cristata. Lam. 

20. Spondylus maximus, Gualt 

21. Ostrca cornucopiffi, Lam. 

22. Orbicula lamellosa, Brod. 

MoUusca, oU genera, viz. 

1. Chiton elegans, FrembL 
olivaceiu, FrembL 

" ' ■ Cumingii, Frembl. 
— — spinosus, Brug. 
— ^ Barncsii, Gray. 
'2. PaLcila laevigata, Chemn. 

saccharina, Linn. 

striata, Petit. 

— tessellaia, Mull. 

Testudinaria, JLion. 
? 

3. Siphonaria gigas, Sowb. 
Lessonii, Biain. 

4. Fissorella biradiata, Ftembl. 

■ — grandis, Sowb. 

oriens, Sowb. 

Panamensis, Sowb. 

5. Hipponix barbata, Sowb. 

6. Calyptrea radians, Desh. 

■ rugosa, Desh. 

■ spinosa, Sowb. 
tectum sincnsn, Lara. 

7. Crepidula foliacea, Brod. 

fornicata, Lam. 

'■ ' squamosa, Brod. 
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8. Bulla ampulla, Linn. 

9. Heiix Peruviana, Lam. 
melanotragus, Born. 

10. Bulimud Gravesii, Kin^r. 

~ Leuzoaicus, Sowb. 
uodatus, Brug. 

11. Partula hyalina, Brod. 

12. Nentina zebra, Lam. 
' picta, Sowbu 

caffra, Gray. 
IS. Neriu textais, Gray. 
' ■ ' polita, Liaii. 

14. Natica glancina, Lam. 
— — - glauca, Hamb. 

15. Janthina communis, Lam. 
— exigua, Lam. 

16. Signretiis haliotoideus, Lara. 

17. Hal lot is Cracherodii, Liaa. 
— btriata, Lmii. 

18. Solarium granulatum. Lam. 

19. Trochus ater, Lesson. 

20. MonodoDta fragarioides, Lam. 
— — pagodus, Lam. 

" viridis, Lam. 

21. Turbo petholatua, Linn. 

torquatufl, Lam. 
■ ' cornotua, Gmd. 

22. PhaaiaDeUa Peraviana^ Lam. 
1 

28. Tamtenaieplioata,Lam. 

~ lUscata, Lam. 
SM. Cerithium alueo. Brag. 

— -~ nodulosuro, Brug. 

— tuberculatum, Lara. 

25. Pleurotonia virgo, Lam. 

26. Turbinella rhinoceros. Lam. 
pugillaris, Lam. 

27. Cancellaria cancellata, Lam. 
decussata, Sowb. 

28. Fasciolaria aurantiaca, Lam. 

29. Fnaus incraaaalus, Lam. 

loogiaeimns, Lam. 

30. Fynila feDtrieoaay Sowb. 



31. Ranella ventricosa, Brod. 
granifera, Lam. 

32. Murex radix, Lam. 
— — regius, Swains. 
— crassilabrumy Gray. 

■■ ramosua, Linn. 

33. Tfttoa canaliferam, Lam. 
— — tnberoamn. Lam. 

34. Roatdlaria cunriroatris, Libl 
36b Stfombiiacanarittm, Littn. 

— — gibbernlua, lino. 
— — graaulalns. Wood. 
' auria Diane, Linn. 

■ ■ ' ■ floridus. Lam. 
38. Caaaia rufa, Brug. 

— vibex, Brug. 
— — sulcosum, Brug. 

37. Ricinula tuberculata, Blain. 

38. Purpura arimgera, Lam. 

patula, Lam. 

planospira, Lam. 

chocolatum, Diiclos, 
— ^ columellaris, Lam. 

Rioaquilbrmis, Duclos. 

■ bippocastannm. Lam. 
angultfera, Duclos. 

39. Conchoiepaa Peni?iana, Lam. 

40. Buocinum annulatom, Lam. 

■ ■ Gayii^ Kienar. 
— — inflainm. Lam. 

41. Terebra 1 

42. Cdnmbella mercatoria. Lam. 

mendicaria, Lam. 
48. Mitra pontificalia, Lam. 

■ tseniata, Lam. 

44. Marginella Bellangeri, Kiener. 

45. Ovula birostris, Sowb. 

46. Cyprjea Testudinaria, Linn. 

■ Mauritiana, linn. 
■■ Argu«, T,inn. 

pustulata. Lam. 
obvelata. Lam. 
■ " ooociDeUa^ Linn. 
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Conns imperiaiis, 
■■ beUilious, 
- ■ textile, Linn. 

' tuJipa, Linn. 
— — terebr i, lirug. 

stercusnuiscarum,(jimei. 

— — canonicus, Brug. 



47. TmbeBmn anbolaCniDy Lun. 

48. Ancillaria castanefty Sowb. 

cinnamoBMa, Lain. 

48. Oiiva hiatula, Lam. 

■■ ■ Scncfjalcijsis, Lam. 
' ' episcopal is. Lam. 

ispirlnla, Lain. 

50. Couus litieratus, Gincl. 
— lividusy Brug. 

The above mentioned ahella aie generally in good order and preaerra* 
tion. Tbey are prineipalljr from Mazatlan, St Lorenzo, Quayaqail, Cal« 
lao, Valparaiso, and the Sandwich and Society islands; a few are firom 
the Atlantic coast of Sonth America. 

Doctor Brinckerboff has also with mnch pains procured several of these 
species containing the animal, and preserved them in spirits of wine. 
Tlicse. as well as various fruits, seeds, animals, 6cc. »1 c., have becti carc- 
fully tiiuiicd and placed in separate jars. Among the more rare speci- 
mens, may be noticed the Marginella Bellangcri, Kiencr, from Bahia, 
the Cypraea Tc^Kudinaria, the Ancillaria cinnamomea, the clusters of the 
Orbicula lamellosa, Brod., from Valparaiso, and the Purpura j)!anospira. 

Tlie entire coliectiuii isorieof itiu most valuable in this department 
ever presented to the Lyceum, cmbracinfr more than two hundred spo- 
ciee; of nearly one half of which there were no specimens in our mu- 
seam. It has been made by a gentleman attached to the navy, in the 
intervals of his official duties and during a single cruise. By it he has 
well deserved not only the thanks he has already received from this in- 
stitotion, but those of every lover of scienGe and nseAil knowledge. His 
example and that of several others ahow how much may be accomplished 
by the naval officers if a similar zeal shall become general among them. 
By collecting and bringing home the natural productions of the lands 
and oceans that they visit, they may employ the leisure which their pro- 
feeaion sometimes aflbrds, ui an occupation at once useful and interest 
iog ; enlarge the boundaries of science, and add new claims to the many 
they already possess to the esteem and admiration of their countrymen. 

The subscriber sufr^ests the propriety of publisliing tlie several reports 

ajK>ii the specimens presented byl>r. Brmckcrhoff in such manner as the 

Society may think expedient. JouN C. JxY, 

Hew York, October, l&ii). 

MUport up9n the MBmrab, Qtohgical Specimens aid Fhssib, from 
ihe idand ef 8t» Lorenxo^ presenied I0 ihe New York Lyceum of Natth 
red IRstory, by Dr. Brvuikerhoff, and referred to Jos, Dekffidd, 

Sdemie, in detached crystals and in fasciculated groups, imbedded in 
dark red and brown indurated clay. 

Vol. xsiviii, No. l.«Oct.-^Doc. 1839. 9S 



Digiiized by Google 



202 



Miscellanies 



Calairroui Spar, white, massive, from a Veioof the nOM in <M0f l]l0 

rock btrau of the island. 

Galena. 

AspltuUinn. 

Saline SandUmu, assuming singular configurations, cellular, cavern- 
ous, and soraetini" ^ botryoidal. The ibrtns seem to be derived from the 
accidental fldiUjoa of the salt, and wasting awaj of the sandstone irregu- 
larly. 

Om triangular spedincn of saline sandstone is m the form of an irreg- 
ular tetrahedron, the two axes being unequal. The planes are wa?tr>d 
away, and the solid angles not, so that a continuation of the same pro- 
ceas would leave a cellular substance like the others, but regular. This 
Ibnn is said to be the most common, and although it is not decidedly a 
crystal, the tendency of its compooent parts to ciystallize and the Bym* 
metry of this specimen, increase the probability that it is. Further spe* 
cimens and observations are desirable, and the observer shoold be ac- 
quainted with the sandstone of Fontainbleau, which suggests itself m 
analogous in some respects. 

The geological specimens ftom the same island are compact Qjitartat 
rock from the summit, BasaUffarm rock, bot its identity with basalt ia 
doubtful i the Ibrms are the chief resemblance in the specimens eibib- 
ited, which specimens are argillaceous and ferruginous. Their exposure 
to the weather and contact with other mineral substances, may have 
caused some chance ; and as hasalt is sometimes liable to decorn(X)siuon, 
it is prol);LL)Ie that the specimens are from aiuruiauou ui true l>asait. 

Btripi d or VarUi^ated Sand&totUS* 

IJirht Color ed Claj/ S/ale. 

DarL Red FerrugiHouii Clay, 

if ratfwackc. 

Coal has lately been discovered on the i-Und, and fossils are contained 
in some of the rock strata, so that this little island offers to the geologist 
in its numerous strata of rocks, with their accompanying minerals and 
fossils, a more varied held for observation than is usual in so small a 
space. The committee cannot give the desired geological descriptioa Ibr 
the want of other facts, but hopes to obtain them. 

The fossils consist of small bivalves in the clay slato. 

Trigonia in graywacke, and casts of Trigonia in the red clay. 

Ammonites and casts of ammonites, and some small Isocardia. 

Dr. firinckerhoff has also collected a variety of the rolled pebbles of 
the beach. They are prmcipally porphyries of different colors, the iUd* 
spar crystals being smaller and generally while ; siliceous pebbles and 
common jaspers. 
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4. Further account qf the Shootings Stars of Aug. 9 and 10, 1839. 

1. Columbia, TVnn., N. UU. 36^ 36' ; TT. Ion. 87^.->Mr. Thomas 
R. DoitoR has cominmiicatecl to me the following observatimis made 
on the night of August 9, 1839. *«From Oh. 41in. A. M. (Aug. 10,) 
to Ih. Sim., I saw 45 shooting stars; three fourths of these pro* 
eeecled from a radiant ; ahoot one fourth had trains. From 2h. 96m* 
to 3h. 6m. I saw 35 ; from 3b. 6m. to 3h. 36m. I saw SO. Of those 
which had trains, scarcely one moved in an unconformable direction 2 
of those seen from 2h. 36m. to 3h. 6m. about three fourths left trains 
behind tlicm, and live sixths of tlinii obeyed the radiant. T\ic meteors 
were not as large or ns brilliant as those of last year, but rtsembled 
them in other particulars. I f)bserved the progression of the radiating 
point noticed last year by Mr. 8chaefier.*' (This Jouroal, Vol. xxxr, 
p. 169.) 

8. At Tunhridge Wells, (Eng.) N. lat 51^ T ; E. Ion. 15', "Prof. 
Powell saw on the lOth of August, 1839, a very brilliant exhibition 
of meteoric stars : they areraged from 15 to 20 in the quarter of an 
boor : they all left trains of light after them : the motion of all was 
from N. toward the 8.** XiOfl^. Aikenwm^ Aug}^\, 1839» p. 657. 

3. At Branishury House, about 3 miles If, IF. of London. Ed- 
ward Cooper, Esq., aided by Messrs. Jones and Fenton, observed 
during 3h. 92m, on the night of Aug. 10, 1830. The sky was at 
times partially overcast. "The average number of meteors observed 
in the half hemisphere to which vvc aUentlcd, was 44. Three or four 
were very splendid, but none equal to the finest seen Au^. 10, 1838, 
at Geneva. The general result however fully establishes the fact that 
the niffhls of the lOlh or 11th of August, furnish a most remarkable 
exhibition of these interesting celestial travellers." Extract from a 
paper hy Mr. Cooper, in Lond. and Ed. Phil. Mag., Nov. 1839, p. 

4. Breslau. N. lat. 51° E. Ion. 17° 2f. The St. James's Chron- 
icle, of London, Sept. 5, 1839, contains a translation of an account 
pnbltshed by Ton Bogoslawski in the Prussian State GazettOi of me* 
teorie obserrationSt at the August epoch, made under his superinten* 
dence. The following is an abstract of the account ** For several 
days previous to August 10, 1839, the sky was overcast. The night 
of the 10th was eliear, and at dusk, it was evident that an unusual fall 
of meteors had begun. Arrangements were made for observing the 
numbers, times, durations, magnitudes, courses, &c. of the meteors. 
These liowever were not completed until 9h. 20in. P. M., when all 
the ob^pi vcr«, fifteen in number, were assembled. Eleven (?) were sta- 
tioned at tlic six windows of the ( >bBervatoi y , and four at the clocks. 
In the course of Tih. 48m. eniiinii at 3h. 14m. (A. IM. of the 11th, 
when daylight interfered,) they noticed one thousand and eight shoot- 




204 



Miscellanies, 



in^ stars, — not including numbers which must have been overlooked, 
because the obstrver» wt re not sufficiently numerous. Somciiinis ihc 
stars succeeded each other so ropidl}' that notliing but the time could 
be noted. The courses therefore of only 977 were marked upon the 
star-maps, with all their circiinistances. The follawing result is as 
pear the truth as possibie. Five meteors appeared as bright as Venus ; 
14 as Jupiter; 238 as stars of the first magnUnde; 354 of the second, 
and 257 of the third magnitude : 101 were reckoned smaller still, and 
tbe magnitudes of eight were lost in the hurry. Two hundred and 
Baventy three left luminous trains. * * Three obeenrere watched 
on the night of the 11th, and saw 383 shooting stars, while the sky 
was partly covered. On the night of the 12th, one observer counted 
103 meteors, between 10 P. M. and Ih. 45m. A. Bi. of the 13th* 
** Therefore* the annual periodical return of an uncommon fiiU of 
stars towards the 10th of August^ is once more confirmed, as well as 
that the passage of this host of meteors near the earth* lasts several 
days.'* 

It thus appears that on the night of August 10th, 1839, meteors 

verc seen as abundantly at Breslau as at New Haven. (This Jour. 
Vol. XXXVII, p. 325.) The place of apparent radiation will d nihiless 
be well dclcrniiued from the ample materials obtained by liie Fru^ 
sian observers. 

No returns from the southern hemisphere hare yet been received. 

£. C. Hkrrick. 

5. British Antarctic Expedition. — The British Antarctic Explo* 
ring Expedition, under command of Capt. J. C. Ross, sailed from £ng- 
land in September, 1839. It consists of the Terror, of 340 tons, and 
the ErcbuSf of 370 tons, six guns each. They were built expressly 
for this purpose, and are finished and furnished in the most complete 
style at the expense of the Admiralty, under the superintendence of a 
committee of the Royal Society. The ships are in three compart- 
ments below, for greater safety. They are supplied with eight boatSt 
two sets of all needed instruments, double dedss, spare rudders, dec, 
together with abundance of pemmiean, and fresh proYtsions for three 
years. The expedition is to establish magnetic obserratories at St 
Helena, the Cape of Good Hope, and Van Dieman^s I<and ; thence 
to make .for the Antarctic pole as far as possible. The highest lati- 
tude yet reached is 73° S.. by Capt. Weddell iu 1823. 

0. Compound Elect rO'Maenet. — ]Mes«?r<?. Editors, — As the subject 
of elcciro-mnj^nctism is luiu occupying much of the attention of the 
scieoti^c world, and many experiments made to procure a motive 
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power, I wovdd toggeil w1i*t nmybe called t eompomid eleetro-naf- 
net I propose to hare a seriee of circlet, encircling each otber to 

any definite extent required. I would after having formed a primary 

electro-magnet have it insulated on the outer surface; then place 
either a cylinder of iron or a siuccessiuii of wires, until iIk y Ijavo 
encircled the I rinuiry electro-magnet ; then make a helix of c opper 
•H'ire in the usual manner; (I would prefer platinum ^vire to inakt; the 
he] i\; ) after having maile a numhcr sufTicient to try an cxiicriment* 
unite them by a plate of iron, ciihcr eiiiire or in rims corrc^pomlini^ 
to each magnet. I also suggest the trial of brass cylinders over eacli 
Buccessive electro-magnet lo cut off the radiations of electricity; this 
will have either the e^ect to increase or decrease the magnetic power ; 
ezpeiiments thereon must determine. Not having ieisare to pursue the 
iQbject myself^ I offer these suggestions for the pobHe good through 
the mediom of your highly Taloable JommaL 
Yoora reapeetfoUy, 

JoMAS HuMBSXT, Jr., Medical Eieetrician, 

387 Broome St, New York Cttf. 

7. ExckangeB of AmerUan SktUa and InsecU* 

To TBS Editobs— Oenl. .wl hare for seferal years spent much 
of my leisnre time in collecting the freah-water and land shells of this 
state, and have on hand a large number of species of Unio, Marga- 
ritana, (Alasmodonta,) Anodonta, Cyclas, Ancylas, Helix, Polypyra, 
Helectna, Pupn, Succinca, Cyclosloma, Pianorbis, Physa, Lyinneus, 
Melania, Anculosa, Valvalu, and l^aludina, which I am desirous of 
exchanging for such native nnd foreign species as arc not in my col- 
lection. My shells arc generally very perfect ; Xhc Xat'a(h.<t, which 
are mosUv from the Scioto River and its tributaries, are remarkably 
80. 1 am particularly desirous of exchanging for native shells in the 
ahoTO genera, especially for native and foreign Naiades. 

I am also collecting the Insects of this state, and would be pleased 
to exchange them for native and foreign labelled species. 

I can label my shells with the names by which they are hnown to 
oor western naturalists* 

Either this fall or early in the spring I will do myself the plaasnre 
of sending for your acceptance a suit of western shells. 

I am respectfully, your obedient servant, 

C. S. Ward. 

Boseoa, Oirio, November 14, 1099. 

8. The Railway Magazine and Steam Navigation Journal, Ed- 
itcdhy John Ilcrapath Esq. London. Published by J. Wyld. 9vo. 
Monthly. — ^This is a periodical work devoted chieiiy to what is now 
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generally eoBfldered a highly imporUiDt iiitereit of todetjr, rix. ibe 

means of ft rapid locomotion. It is edited with mnch industry and 

ability, aiui must be of threat, value to civil engineers, and to all in any 
way engaged ia railroads and steamboats, and it is not destitute of in- 
terest to the man of tbeoretical science. In the miscellaneous depart- 
ment we find an extensive range of scientific notices, and at the con- 
clusion of every ninnljer, a table oC ihc current prices of rnilroad 
sfncks, with the original cost of each. The numbers average pa- 
ges each, and are sold at Is. Qd. No. 37. which commeBOtd the 6dl 
volume of the new series, is dated Merch« 183d. 

9. To remove Carhome Add Gas Jram WeUs, S^c. — ProC HonAXO^ 
of Dartmouth College, writes : " Saussare, in his eKparimeats upon the 
property possessed by ignited charcoal of absorbiag gases, showed, that 
of earbooic acid gas, it absorbs 35 times its volunie in 84 houra. 8e*^ 
ral years ago, I availed myself of this pioperty in pmifymg a weff ef 
earbmUe odd gas, and in my lectuies have wtgiA others to do the sanie^ 
and the result in all oases of its use has been suocessfoL 

As is well known, the extingaishment of a lighted candle in a weD, 
if there be no odor, indicates the presence of carbonic acid gas. In this 
ease, half a peck or more of ignited charcoal in akettle should be letdown 
by a cord nearly lo the surface of the water. The glow is inunedialdj 
deadened, comkuHM €«as^, and the absorptkm of the gas begins. The 
lighted candle will show the progress of the experiment ; in an hour the 
coal may be drawn up and reignited and let down again, and this repeated 
till the whole is removed. A well con t a miliar y ibtt in depth of the Eras 
alxjvc tlic water was punhed by two processes, and another with 2(3 feel 
of gas during an afternoon. 

"The certainty of this remedy, and the facility with which it may be 
appli rl, give it a superiority over the ordinary modes of puri&catioa by 
explosion of gimpowder, 6lc," 

10. T7ir KatakfJ aumene — Dr. Daubcny (Description of Volcanos) 
has quoted from Strabo a notice of the KaTax.^xuvuFi r near Smyrna. 
The term (from the Greek) implies — a region completely burnt by 
fire. Strabo says it is without trees, with the exception of the vine* 
The surface of the ground is cindery, and the mountains and rocks 
are black as if they had been calcined. Some, he adds* have supposed 
the country to have been affected by fire from heaven, bat it Is most 
probable that so large a tract of conntry shonld have been burnt by 
fire from the earth." 

Of this remarkable district Mr. Hamilton has given the following 
notice. 
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*♦ The Katakelxaumene, — ^The extent of this interesting tract is much 
less ihnn is assigned to it in published maps, being not more than 7 
D^iles iVom north to south, and 18 or 19 from east to west. After 
alluiiinjr to his first visit to it in company with Mr. 11. E. btricliland, 
and referring to that gentleman's account of a portion of the district,* 
Mr. Hamilton describes minutely the two systeips of volcanos, distin- 
guished by the state of preservation of the craters and of the coulees ; 
he defioea also the course of each lava-cnrrent, nnd points out its at* 
tendem pheiioiiiena»bat these details admit of ooly partial abridj^- 
meat. 

** The Tolcanic prodacts are basalt, laira« and ashes, the first being 
confined to the more ancient craters, and the last io the more modern. 
The Dwnerotis older cones are further distinguished by being situated 
on parallel ridges of gneiss and mica slate, and the newer, only three 
in number, by being confined to the intervening alluvial valleys; 
This important distinction Mr. Hamilton explains on the supposition, 
that the elevation of the schistose ridges produced cracks, through 
which, as points of least resistance, the first eruptions of lava found 
vent : and ihat these openings becoming subsequently plugged up, 
by liie cooling of injected molten matter, the scliisis were rendered 
so solid, that when the volcanic forces again became active, the Uaes 
of least resistance were transferred to the valleys. 

The coulees from the ancient craters appear to have been partly 
under water, as their surface is, in some places, covered with sedi- 
ment and turf; but the lava streams from the modern are bare, rugged, 
and barren,' and the craters are surrounded by mounds of loose 
scoriae and ashes. In addition to the comparative view given by 
Mr. Strickland of the phenomena of the Katakekaumeneend Central 
France, Mr. Hamilton enters Into a more extended investigation of 
points of resemblance, including other portions of Asia Minor. The 
great volcanic groups of Mont Dore, the Cental, and Mont MezeUt 
Mr. Hamilton conceives are represented by Ak Dltgh, Morad Dligh, 
the trachy tic hills east of Takmak, Hassan Dikgh, and Mount Argaus. 
The modern volcanic period of Central France he compares with the 
Katakekaumene, as respects the composition of the lavas, their ar- 
raiigtment at ditlerent levels, aiid ilio cunes being staitered, not col- 
lected in ffrcat mountain masses. The Kaukekaumene, in Mr. Ham- 
ilton'.^ opiiiiun, exhibits also additional evidence, that the disposition 
of comparatively recent volcanos is coincident with the stril>.c of the 
granitic axis, from the interior of which (he volcanos have iun>[ forth. 
The author also alluded to other comparative phenomena noticed in 
Mr. ^Strickland's paper. Lastly, he pointed out two distinctions— in 

* bee L. «Se. £. Fitil. Mag. vol. x, p. 70. 
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Central France streams of igneous products may be traced Uom the 
most ancient volcanic masses of Mont Dore, hut in Asia Minor none 
have been detected which could have flowed from Ak Dagh, or Morad 
Dagh. In France, also, trachytic eruptions occurred durin? the de- 
position of the Incijstrino limestone: but in llic Kalakckauraene, they 
appear to have preceded that of the white limeatone, or are aaaociaied 
with only its lowest beds* 

** In conelnaion, the paper gives a general aummary of the geologi- 
eal phenomena of the country sonth of the Denirji range. 

The relative entiqaity of Ibe vast lake or sea in which the sinte 
were deposited, cannot be determined, as the micaceons sandstone 
forming the lowest series of beds is apparently destitvte of organic 
remains, and Mr. Hamilton, therefore, doee not attempt to compare 
Uiat deposit with any European formation. The sandstone, he con- 
ceires, was accumulated upon an irregular surface of schistose rocks 
and crystalline limestonct and before the elevation of the Demtijt 
chain. Upon the sandstone were deposited in the north of the district 
the beds of peperite, derired probably from subaqueous Toleanos ; 
and upon the peperite and the micaceous sandstone, the white lime- 
stone, wliich is ihe highest sedimentary rock. The drainage of the 
lake, he is opinion, took place during the earliest volcanic eruptions 
of the Katakekaiimene. 

"Three well-dt lined periods of igneous operations may be traced* 
The first is marked by the masses of ba^nlt which cap some of the 
plateaux of white limestone, and were ejected previously to the coun- 
try assuming its present configuration, and to the formation of the 
valleys. Mr. Hamilton considers that the basalt flowed under watert 
and probably but a short time before the drainage of the lake. 

"The second period is characterized by the currents of basalt and 
lava from the ancient system of volcanos in the Katakekaumene, 
and was subsequent to the formation of the present valleys, as many 
of the lava streams may be traced into them. The couldes which 
flowed towards Ihe Herrous from the crater or Karadevit near Koola, 
present an inclined plane, the surface of which is not more than 160 or 
900 feet above the present bed of the river ; but tbey must, at one pe- 
riod, have been under water, as the lava is covered with a sediment 
which filled its crevices and smooths its asperities. 

"Tiie third period would be to the more modern system of cones, 
the lava i^l which is as rugged and barren as the recent coulees of l .iaa 
and Vesuvius. Of the date of these eriij)tions, Mr. Uuiiiilton oflers no 
opinion, merely remarking that the craters arc mentioned by Straho, 
and that there is no tradition of their activity/' — Lon, and Ed, FkU, 
Mag, 
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Art. I. — Contributions to Electricity and Ma^yictism, On 
Electro- Dynamic Induction ; by Joseph Henry, Professor of 
Natural Philosophy in the College of New Jersey, Frincetoii. 
Read November 2, 1838,* 

Ua!BODUCTION. 

1. SmcE my inTesttgatioiis in reference to the influence of a 

spiral conductor, in increasing the intensity of a galvanic current, 
were submitted to the Society, the valuable imper ui Dr. Faraday, . 
on the same subject, has been published, and also various modiiU 
cations of the phnciple have been made by Sturgeon, Massonj 
Page and others, to increase the effects. The spiral oondactor 
has likewise been applied by Car. Antonori to produce a spark by 
the action of a thermo-electrical pile ,* and Mr. Watkins has sue* 
oeeded in exhibiting all the phenomena of hydro-electricity by 
the same means. Ahhough the principle h:is been much exten- 
ded 1 jy (lie researches of Dr. Faraday, yet I am happy to state that 
the results obtanied by this distinguished philosopher are not at 
variance with those given in my paper. 

2. 1 now offer to the Society a new series of investigations in 
the same line, which I hope may also be considered of sofficient 
importance to merit a place in the Tianaactions. 

3. The primary object of these investigations was to discover, 
if possible, iuductive actions in common electricity analogous to 



* From tbe Transactions of th<< American PbilosopJuotd Soeiety, Vol. 6. 9, 
Vol. suTUi, Kio. fL^m^Uvoih ^ 
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those found in galvanism. For this purpose a series of experi- 
ments was commenced in the spring of 1836, but I was at that 
time diverted, in part, from the immediate object of my research, 
by a new investigation of the phenomenon known in conmion 
electricity by the name of the lateral discharge. Gircimistancea 
^venCad my doing any thing further, in the way of ezperiment| 
until April last, when most of the results which I now offer to 
the Society were ohtained. The investigations are not as oom- 
plete, in several points, as I could wish, but as my duties will not 
permit me to resume the subject for some months to come, I 
therefore present them as they are ; knowing, from the interest 
excited by this branch of science in every part of the world, that 
the errors which may exist will soon be detected, and the troths 
be further developed. 

4 The experiments are given neatly in the oider in which 
they were made; and in general they are accompanied by the 
reflections which led to the several steps of the investigation. 
The whole series is divided, for convenience of arrangement, 
into six sections, although the subject may be considered as con- 
sisting, principally, of two parts. The first, relating to a new 
examination of the induction of galvanic currents ; and the sec- 
ond, to thediscovery of analogoos results in the discharge of oidi- 
nary electricity.* 

Fig. 1. 




• eoillf(K],leoaii|o.S,Hide«oUNo.3; « iIm bMty, 4 tlM mp. 



6. The principal articles of apparatus used in the experiments, 
consist of a number of flat coils of copper riband, which will be 

* The several paragraphs are, for convenience uf reference, nmnbereii ia ittOO W' 
■ion, from tbo &nt to Uie last, after Uie mode adopted bj Ds. ir' wada/. 
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inmgosM by Um Damei of coil No. 1, ooil No. % ftc.; also of 
aoTeral eoiUi of long wire ; and these, to distinguish them fiom 

the ribands, will be called helix No. 1, hulix No. 2, <.Vc. 

6. Coil No. 1 is formed of thirteen pounds of copper plate, one 
inch and a half wide and ninety-three feet long. It is well cov- 
ered with two coatings of silk, and was generally used in the 
ibrm repvesented in Fig. 1, which is that of a flat spiial, sixteen 
inclioB in diameler. It was however sometimes formed into a 
nog of larger diameter, as is shown m Fig. 4, Section in. 

7. CSoil No. 2 is also formed of copper plate, of the same width 
and thickness as coil No. 1. It is, however, only sixty feet long. 
Its form is shown at 6, Fig 1. The opening at the centre is suf- 
ficient to admit helix No. 1. Coils No. 3, 4, 6, 6» are ail 
about sixty feet long, and of copper plate of the same thickness, 
bat of half the width of coil No. L 



Fig. 2. 




a helix No. b helix No. 2, c helix No. 3. 



8. Helix No* 1 consists of sixteen hmidrad and sixty yaids of 
copper wire, ^^^h of an inch in diameter ; No. % of nine hun- 
dred and ninety yards ; and No. 3, of three hundred and fifty 

yards, of the same wire. These helices arc bhown in Fig. 2, 
and are so mljufetcd in size as to fit into each other : thus forming 
one long helix of three thousand yacds : or, by using them sepa- 
rately, and in different combinations, seven heUces of different 
lengths. The wiie is eoTcied with cotton thread, satomled with 
bees* wax, and between each stiatom of spires a ooatibg of silk is 
inlerposed. 

9. Helix No. 4 is shown at a, Fig. 4, Section III ; it is form(Ki 
of five hundred and forty-six yards of wire, j^ih of an inch in 
diameter, the several spires of which are insulated by a coating 

cement. Helix No. 5 consists of fifteen hundred yards of sil- 
^eced copper wire, rijUh of an inch in diameter, coTeied with 
eoCton, acid is of Uie form of No. 4 

10. Besides these I was favored with the loaa of a large spool 
of copper wire, covered with cotton, ^ith of an inch la diameter, 
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and five miles long. It is woond on a Mall axis of iioo, and 
fimns nearly a solid C3rlinder of wiie, eighteen inches long, and 
thirteen in diameter. 

11. For dcLeriiiuiing the direction of induced currents, a mag- 
netizing spiral was generally used, wiiir.h consists of about tliiiiy 
spires of cop|>er wire, lu the form of a cylinder, and so small as 
just to admit a sewing needle into the axis. 

15L Also a small horso-sfaoe is lEieqoently referred to, which 
is formed of a piece of aoit iron, about three inches long, and 
fths of an inch thick; each leg is aurroonded with about five 
feet of copper bell wire. This length is so small, that only a 
cunent of electricity of considerable quantity can develop the 
maaiictisra of the iron. The instrument is used for indicating 
the existence of such a current. 

13. The battery used in most of the eacpcriments is shown in 
Fig. 1. It is formed of three concentric cylinders of copper, and 
two interpoeed cylinders of zinc. It is about eight inches high, 
fiye inches in diameter, and exposes about one square foot and 
three quarters of zinc surface, estimating both sides of the metal. 
In some of the experiments a lart^er battery was used, weakly 
charged, but all the results n^ciUioned in the paper, except those 
with a Cruickshank trough, can be obtained with one or two bat* 
teries of the above size, particularly if excited by a strong solor 
tion* The method of interrupting the circuit of the conductor 
by means of a rasp, 5, is idiown in the same Figure. 

SBcnoir i« 

CondUkms which it^uetue the IndueHon of a CurrmU m itseffi 

14. The phenomenon of the spiral conductor is at present 
known by the name of the induction of a current on itself, to 
distinguish it from the induction of the secondary current, dia- 
covered by Dr. Faraday. The two, however, belong to the same 
dass, and experiments render it probable that the spark given by 
the long conductor is, from the natural electricity of the metal, 
disturbed for an instant by the induction of the primary current. 
Before proceeding to tlic other parts of these investigations, it is 
important to state the results of a number of preliminary experi- 
ments, made to determine more definitely the conditions which 
influence the action of the spiral conductor. 
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16. When the electricity is oi low intensity, as in the case of 
the thermo-electrical pile, or a large single battery weakly excited 
with dilate acid, the flat riband coil No. 1, maety-three feet long, 
18 fimnd to give more brilliant deflagiationa, and loader snaps from 

a surface of mercury, than any other form of conductor. The 
shocks, with thi^ arrangement, are, however, very feeble, and can 
be felt only in the fingers or tluuiigh the tonsriie. 

16. The induced current in a short conductor, which thus 
produces deflagration, but not shocks, may, for distinction, be 
called one of quantity. 

17. When the length of the coil is increased, the battery con- 
tinuing the same, the deflagrating power decreases, while the in- 
tensity of the shock continually increases. Witli live nhaiid coils, 
making an aggregate length of three huudicd Ui>'t. and the small 
battery, Fig. 1, the deflagration is less than with coil No. 1, but 
the shocks are more intense. 

18. There is, however, a limit to this increase of intensity of 
the shock, and this takes place when the increased resistance or 
diminished conduction of the lengthened coil begins to counter- 
act the influence of the increasing length of the current. The 
following experiment illustrates this fact. A coil of copper wire 
j^th of an inch in diameter, was increased in length by succes-. 
live additions of about thirty two feet at a time. Afler the first 
two lengths, or sixty four feet, the brilliancy of the spark began 
to decline, bat the shocks constantly increased in intensity, until 
a length of live hundred and seventy five feel was olU; lined, when 
the shocks also began to (leohiip. This wns ih*m the { rn])or 
length to produce the maximum eflect with a single battery, and 
a wire of the above diameter. 

19. When the intensity of the electricity of the battery is in- 
creased, the action of the short riband coil decreases. With a 
Cniickshank^s trough of sixty plates, four inches square, scarcely 
imy peculiar effect can be observed, when the coil forms a part of 
the circuit. If however the I* iigth of the coil be increased in 
piojportion to the intensity of tlie current, then the inductive in- 
fln^ee becomes apparent. Wlien the cunrent, from ten plates of 
the above mentioned tnmgh, was passed through the wire of the 
large spool, (10,) the induced shock was too severe to be taken 
through the body. A^zaiu, when a small trougli of twenty five 
one inch plates, which alone would give but a very feeble shock, 
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waft nsed with helix No. 1, an intense shock was leoeived fiom 

the induction, when the contact was broken. Also a slight shoek 
in this arrangement is gimi when the contact is formed, but it is 
very feeble in comparison with the other. The s|)ark, howev^er, 
with the long wire and compound battery is not as brilliant as 
with the single battery and the short riband coiL 

20. When the shock is produced from a long wire, as in the 
last experiments, the size of the plates of the battery may be very 
much reduced, without a corresponding reduction of the intensity 
of the shock. This is shown in an experiment with the larize 
spool of wire, (10.) A very small comi)ound battery was Uun^t d 
of six pieces of copper bell wire, each about one inch and a iialf 
loogi and an equal number of pieces of zinc of the same size. 
When the cunent from this was passed through the five miles of 
the wire of the spool, the induced shock was given at onoe to 
twenty six persons, joining hands. This astonishing effect places 
the action of a coil in a striking point of view. 

2 1. With the same spool and the single battery used in the form- 
er experiments, no shock, or at most only a very feeble one, could 
be obtained. A cunent, howoFer, was found to pass throogh tlM 
whole length, by its action on the galvanometer ; but it was not 
sufficiently powerful to induce a euirent which could eountenet 
the resistance of so long a wire. 

22. The induced current in these ex]x?rimcnts may be consid- 
ered as one of cotmderable itUensity, and sinaU quantity. 

23. The form of the coil has considerable influence on the in- 
tensity of the action. In the experiments of Dr. Faraday, a long 
cylindrical coil of thick copper wire, indosing a rod of soft iron^ 
was used. This form produces the greatest eiect when magneCie 
reaction is employed; but in the case of simple galvanic induc- 
tion, I have found the ibnn of the coils and helices represented 
in the figures most etiectual. The several spires are more nearly 
approzimaled, and therefore they exert a greater mutual inflnence. 
In some cases, as will be seen hereafter, the ring form, afaown in 
Fig. 4, is most effectual. 

24. In all cases the several spires of the coil should be well in- 
sulatod, for although in magnetizing soft iron, and in analogous 
experiments, the touching of two spues is not attended with any 
great reduction of action \ yet in the case of the induced current, 
as will be shown in the progress of these inveatigatioiiSi a si^gie 
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contact ci two spiioi is sometiines sufficient to neutralize the 

whole effect. 

25. It must be recollected that all the experiments with these 
coils and helices, unless otherwise mentioned, are made without 
the reaction of iron temporarily magnetized; since the intioduc- 
tkm of thia wonld, in some caaesi interfere with the actiotti and 
lender the results moie complex. 

sBonoN n. 

CeiMMMma wA*c^tf|^iiiefie^ of Seoondary Currents* 

26. The secondary currents, as it is well known, were discov- 
ered in the induction of magnetlam and electricity^ by Dr. Fam- 
dayi in 183L But he was at that time urged to the exploiatioii 
of new, and apparently rieher veins of ecienee, and left this branch 

to be farther traced by others. Since then, however, aUeiition 
has been almost exclusively directed to onu i^art of the subject, 
namely, the induction iioni nitignetism, and the perfection of the 
magneto-electrical machine. And I know of no attempts, except 
my owDi to review and extend the poiely electrical part of Dr. 
Faiaday^ admirable discovery, 

27. The energetic action of the flat coil, in producing the in- 
duction of a ci^rent on itself, led me to conclude that it would 
also be the most proper means for the exhibition and study of the 
pheaomena of the secondary galvanic currents. 

ri8.s. 




a 



# eoil No. 1| b helix No. 1, and handles for receiving ihe iliook. Tlia plate 

of glan if omiUfid in the drawing. 

28. For this purpose coil No. 1 was arranged to receive the 

current liom liie small battery, and coil No. 2 placed on this, with 
a plate of glass interposed to insure perfect iiisulation ; as often as 
the cixcuit of No. 1 was interrupted, a powerful secondary current 
was induced in No. 2. The anangement is the aanie as that ex- 
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hibited in Fig. 3, with the exception that in this the compound 
helix is represented as receiving the induction, instead of coil 
No. 2. 

29. When the ends of the second coil were rubbed together, 
a spark was produced at the opening. When the same ends were 
johied by the magnetizing spiral ( 11, ) the inclosed needle became 
strongly magnetic. Also when the secondary current was passed 

throui^h the wires of the iron horse-shoe, (12,) iiKiiinotism was 
devulujjed : and when the ends of the second coil wc^re attached 
to a small decomposing apparatus, of the kind winch accompa- 
nies the magneto-electrical machine, a stream of gas was giFen 
. off at each pole. The shock, however, from this coil is very 
feeble, and can scarcely be felt above the fingers. 

30. This current has therefore the properties of one of moder- 
ate intensity, but considerable quantity. 

31. Coil No. 1 remaining as before, a longer coil, formed by 
uniting Nos. 3, 4 and 5, was substituted lor No. 2. With this ar- 
rangement, the spark produced when the ends were rubbed to- 
gether, was not as brilliant as before ; the magnetizing power was 
much less ; decomposition was nearly the same, but the shocks 
were more powerfd, or, in other words, the intensity of the indu- 
ced current was increased by an increase of the length of the 
coil, while the quantity was apparently dimmislied. 

32. A compound helix, formed by uniting Nos. 1 and 2, and 
therefore containing two thousand six hundred and fifty yards of 
wire, was next placed on coil No. 1. The weight of this helix 
happened to be precisely the same as that of coil No. 2, and 
hence the different effects of the same quantity of metal in the 
two forms of a *long and short conductor, could be compared. 
With this arrangement, the magnetizing effects, with the appara- 
tus liLfoie mentioned, disappeared. The sparks were much 
smaller, and also the dccom{)osition less, than with the short coil j 
but the shock was almost too intense to be received with impu- 
nity, except through the fingers of one hand. A circuit of fifty 
six of the students of the senior class, received it at once from a 
single rupture of the battery current, as if from the discharge of 
a Leyden jar weakly charged. The secondary current in this 
case was one of small quantity, but of great intensity. 

33. The following experiment is important in establishing the 
fact of a limit to the increase of the mtensity of the shock, as 
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well as the power of decompositioa, with n wire of a given di- 
ameter. Helix No. 5, which consists of wire only of an 
inch in diameter, was placed on coil No. 2, and its length ia- 
cieaaed to aboat seveii hundred yards. With this extent of wiiOi 
neither decompositioii nor magnetism ooald be obtained, but 
shocks were given of a peculiarly pungent nature ; they did not, 
however, produce much muscvdar action. The wire of the heli± 
was further increased to about fifteen hundred yards ; the shock 
was now found to be scarcely perceptible in the fingers. 

34. As a counterpart to the la-st cx}iuriment, coil No. 1 was 
formed into a ring of sullicient internal diameter to admit the 
great spool of wire, (10,) and with the whole length of thia 
(which, as has before been stated, is five miles) the shock was 
Ibund so intense aa to be felt at the shoulder, when passed only 
through the forefinger and thumb. Sparks and decomposition 
were also produced, and needles rendered magnetic. The wire 
of this si>ool is j-'^th of an inch thick, aiul wc therefore sec from 
this experiment, that by increasing the diameter of the wire, its 
length may also be much increased, with an increased effect. 

35. The fact (33) that the induced current is diminished by a 
further increase of the wire, after a certain length has been at- 
tained, is important in the construction of the magneto-electrical 
machine, since the same elfect is produced in the indQciioii of 
magnetism. Dr. Goddard of Pliiladolphia, to whom I am in- 
debted for coil No. 5, found that when its whole length was 
wound on the iron of a temporary magnet, no shocks could be 
obtained. The wire of the machine may therefore be of such a 
length, relative to its diameter, as to produce shocks, but no de- 
composition ; and if the length be still further increased, the 
power of giving shocks may also become neutralized. 

36. The inductive action of coil No. 1, in the foregoing exper- 
iments, is i;rccisely the same as that of a temporary magnet in 
the case of the magueto-^lectricul machuie. A short thick wire 

- around the armature gives brilliant defiagmtions, but a long one 
produces shocks. This fact, I belieFe, was first discovered by 
my friend Mr. Sazton, and afterwards investigated by Sturgeon 
and Lentz. 

37. We might, at first sight, conclude, from the perf^jct simi- 
larity of these eflects, that the currents which, according to the 
theory of Ampere, exist in tlio n^ignet, are like those in tbeshcnrt 

Vol. xxxTtii, No. 8^an.-Maxch» 1840. 28 
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omi, of graat quantity and .feeUe mteasUy ; but moceeding eac- 
periments will show that this is not necessarily the case* 

3S. All the experiments given in this section have thus far been 
made with a battery of a single element. This condition was 
now changed, and a Cruickshank trough of sixty |»rLir.s i>ubstita- 
ted. When the current ixom this was passed through tiie riband 
coil No. 1| no indicatioDi or a very feeble one, was given of a 
secondary current in any of the coils or beticee, aiianged as in 
the preceding experimenta The length of the coil, in this case^ 
was not commensurate with the intensity of the current from the 
battery. Biii when the long helix, No. 1, was placed instead of 
coU i\o. 1, a powerful mductive action was produced on each of 
the articles, as before. 

39. First) helices No. 2 and 3 were united into one, and placed 
within helix No. 1, which still conducted the battery cncrent. 
With this disposition a secondary current was produced, wbidi 
gave intense i^ocks but feeble decomposition, and no magnetism 
in the soft iron hurse-shoc. It was therefore one of inteusity, and 
was induced by a battery current also of intensity. 

40. Instead of the helix used ni the last experiment for receiv- 
ing the induction, one of the coils (No. 3) was now placed on he- 
lix No. 1, the battery remaining as before. With this arrange- 
ment the induced cunent. gave no ^ocks, but it magnetised the 
small horseHshoe ; and when the ends of the coil were nibbed 
together, produced bright sparks. It had therefore the properties 
of a current of quantity; and it wa^» pioduced by llie uiducUuu 
of a current, from the battery, of inteubity. 

41. Tliis experimeni was considered of so much importance, 
that it was varied and repeated many times, but always with the 
same result; it therefore establishes the iact an nUenmliif 
current cmi induce one of quanity^ and, by the precodmg experi- 
ments, the converse has also been shown, that a quaniUy currmU 
can induce one of intensity, 

42. This fact appears to have an uii| oitant bearing on the law 
of the inductive action, and would seem to favor the supposition 
that the lower coil, in the two ex[)eriments with the long and 
short secondary conductors, exerted the same amount of indue* 
tive force, and that in one case this was expended (to use the Ian** 
guage of theory) in giving a great velocity to a small quantity of 
the fluid, and in the other in producing a slower motion in a larger 



Digitized by Google 



On ElectrO'Dynamic IndwtUm, 



219 



eQmnt ; but in the two cases, were it not for the increased reriat^- 

ance to conduction in the longer wire, the quantity multiplied by 
the velocity would be the same. This, however, is as yet a hy- 
pothesis, but it enables us to ( onceive how intensity and quantity 
may both be produced fsom tlie same induction. 

43. From some of the foregoing experiments we may con- 
dode, that the quantity of electricity in motion in the helix is 
really less than in the coil, of the same weight of metal ; but 
this may possibly be owing simply to the greater resistance offer- 
ed by the longer wire. It would also appear, if the above reason- 
ing ^be correct, that to produce the most energetic i hysinlogical 
effects, only a small quantity of electricityi moving with great 
velocity, is necessary. 

44 In diis and the preceding section^ I have attempted to give 
only the general con<Ution8 which influence the galvanic induc- 
tion. To establish the law, would require a great number of more 
refilled experiments, and the euusidcration of several circumstan- 
ces which would aflect the results, such as the coiitliicti )!! of the > 
wires, the constant state of the battery, the method of breal-nng 
the ciicuit with perfect regularity, and also more perfect meaos 
than we now possess of measuring the anumnt of the inductive 
action. All these circumstances render the problem very complex. 

sxcnoN HI* 

On ike Inductwn of Secondary Currents at a diekause. 

45. In the experiments given in the two preceding sections, 
the conductor which received the inductioUi was separated from 
that which transmitted the primary current by the thjcknass only 
of a pane of glass; but the action fiom this arrangement was so 
energetic, that I was natorally led to try the effect at a grsater 

distaiioe. 

46. For this pur|X)se coil No. 1 was formed into a ring of about 
two feet in diameter, aiid helix No. 4 placed as is shown in the 
figure. When the helix was at the distance of about sixteen 
inches irom the middle of the plane of the ring, shocks could be 
perceived through the tongue, and these rapidly iocceased in in* 
tensity as the helix was lowered, and when it reached the plane 
of the ring they were quite severe. The effect, however, was 
still greater when the helix was moved from the ceiitie to the 
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innerciicumferenoe, asat c: Imt whan it was placed witfaoot the 

ring, in contact with the outer eiicmiifereiiee, at 5, the diodn 

were very slight j and when placed within, but its axis at right 
angles to that of the nog, oat the least eliect could be observed 



Fig. 4. 




a helix No. 4, h coil No. 1, in the lana of a riaf . 



47. Witii a little xe^tion, it will be evident that this arrange* 
meat is not the most favorable for exhibiting the induction at a 
distance, since the side of the ting, for example} at tends to 
produce a current revolving in one direction in the near aide of 

the helix, and another in an opposite direction in the farther side. 
The resulting effect is therefore only the difference of the two ; 
and in the position as shown in the figure, this difference must be 
very small, since the opposite sides of the helix are approximately 
at the same distance from e. Bat the difference of action on tto 
two sides constantly increases as the helix is brought near the 
side of the ring, and becomes a maximmn when the two are in 
the position of internal contact. A helix of laiger diametci 
would, therefore, produce a greater effect. 

48. Coil No. 1 remaining as before, helix No. 1, which is nine 
inches in diameter, was substituted for the small helix of the last 
ejqperiment, and with this the effect at a distance was much in* 
creased. When coil No. 2 was added to coil No. 1, and the cur- 
rents from two small batteries sent through these, shocks were 
distinctly perceptible through the tongue, when the distance of 
the planes of the coils and the three helices, united as one, was 
increased to thirty six inches. 

49. The action at a distance was still further increased by coil- 
ing the long wire of the large spool into the form of a ring of 
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four feet in diameler, and placing pantllel to this another ring, 
fonned of the four ribands of coils No. 1, 2, 3 and 4. When a 
corrent from a single battery of thirty five feet of zinc surface 

was passed through the riljaiid conductor, shocks through the 
tongue were felt when the riiiiis were separated to the distance 
of four feet.* As the conductors were approximated, the shocks 
became more and moie severe; and when at the distance of 
twelve inches, they oould not be taken thiough the body. . 

50. It may be stated in this connection, that the galvanic in- 
dnction of magnetism in soft iron, in reference to distance, is also 
surprisingly great. A cylinder of soft iroi:, two iiiclies in diame- 
ter and one foot long, placed in the centre oi the ring of co]iper 
riband, with the battery above mentioned, becomes strongly mag- 
netic. 

51. I may perhaps be excused for menticming in this oommu- 
nication, that the induction at a distance affords the means of ez> 
hibiting some of the most astonishing experiments, in the line of 

physique amusajite, to be found perhaps in the whole course of 
science. I will mention one which is soiuewhat connected with 
the experiments to be described in the next section, and which 
exhibits the action in a striking manner. This consists in caus- 
ing the induction to take place through the partition wall of two 
looms. For this purpose coil No* 1 is suspended against the wall 
in cme room, while a person in the adjoining one receives the 
shock, by grasping the handles of a helix, and approaching it to 
the spot opposite to which the coil is suspended. The elicci is 
as if by magic, without a visible cause. It is best produced 
through a door, or thin wooden partition. 

52b The action at a distance affords a simple method of giad-* 
Hating the intensity of the shock in the case of its application to 
medical purposes. The helix may be suspended by a string pass- 
ing over a pulley, and then gmdually lowered down towards the 
plane of the coil, until the shocks are of the required intensity. 
At the request of a medical friend, I have lately adiiiiaistered the 
induced current precisely in this way, m a case of paralysis of a 
pact of the nerves of the lace. 



* Since writing the above, this diiUiiice has been much inonawd bj using a 
«OlP|iound bottaiy of eight elements, each of the above size ; with this, shocks 
through thv tongno have been ubtained, when the OmduOtKMn W6fe aepuated tO the 
remarkable diatauce of six feet eight inches. 



Digitized by Google 



232 CmUribtUiom to Electridty and Magnelism. 

53. I may also mention that the energetic action of the spiral 
conductors enables us to imitate, in a very striking manner, the 
inductive operation of the magneto-eiectncal machine, by means 
of aa uninterrupted galvanic current For this purpose, it is only 
necessary to amoge two coils to represent the two poles of a 
horse-ehoe magnet, and to cause two helices to xevoive peat them 
in a parallel plane. While a constant curreiit is passing through 
each coil, in opposite directions, the effect of the iotati<m of the 
helices is precisely the same as Uiat of the revolving armaluie in 
the machine. 

64. A remarkable lact should here be noted in reference to he- 
liz No. 4) which is connected with a subsequent part of the in- 
vestigation. This helix is formed of copper wirOi the spiiet of 
which are insulated hy a coating of cement instead of thread, as 
in the case of the others. After being used in the above experi- 
ments, a small discharge hom a Lcyden jar was passed through 
it, aud on applying it again to the coil, I was much surprised to 
find that acarceiy any signs of a secondary current could be ob- 
tained. 

55. The discharge had destroyed the insulation in Bcme part, 
but this was not sufficient to prevent the magnetizmgof a bar of 
iron introduced into the opening at the centre. The effect ap- 
peared to be confined to the inductive action. The same acci- 
dent luid before ha|)pcned to another coil of nearly the same kind. 
It was tlicrelbre noted as one of some importance. An ex{)lana- 
tion was afterwards found in a pectdiar accident of the secondary 
cunent.* 

SEOnON XV. 

On the Effects produced by interposing d^erent Suhstaneei 

tween the Conductors. 

56. Sir H. Davy found, in magnetizing needles by an electrical 
discharge, that the eilect took place through interposed plates of 
all substances, conductoiB and non-conductof8.t The experi- 
ment which I have given in paragraph 61 would appesr to indi* 
cale that the inductive action which produoes the secondary eoi^ 
rent might also follow the same law. 



* See paragrapb 75. 
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57. To teat this, the compound helix was placed aboul five 
mclies above coil 1, Fig« 5, and a plale of sheet iiODi about 
i^yth of an inch thick, interposed. With this amngement no 
fhocks conld be obtained ; although, when the plate was with- 
drawn, they were very intense. 

Fis.5. 



m ooU No. 1, k helix No. 1» and c an iofeipONd plate of metal. 

58. U was at iirhi thought that this effect might be pecuhar to 
the iron, on account of its temporary ina?netisni ; but this idea 
was shown to be erroneous by substituting a plate of zinc of about 
the same size and thickness. With this the screening influence 
was exhibited as befoie. 

59l Afler this various other substances were interposed in suc- 
cession, namely, copper, lead, mercury, acid, water, wood, glass, 
&c. ; and it was found tiiat all the perfect conductors, such as the 
metals, produced the screening influence ; but non-conductorSi 
as glass, w(K)d, d6C., appeared to have no eiiect whatever. 

60* When the helix was sepaiated from the coil by a distance 
only equal to the thickness of the plate, a slight sensation could 
be perceived even when the zinc of y^th of an inch in thickness 
was inter[x)sed. This cflect was increased by increasing the 
quantity of the battery current. If the thickness of the plate was 
dimuiished, the induction tiirough it became more intense. Thus 
a sheet of tinfoil interposed produced no perceptible influence | 
also four sheets of the same were attended with the same result. 
A certain thickness of metal is therefore required to produce the 
sersening efieet, and this thickness depends on the quantity of 
the current fioiii the bailciy. 

61. The idea occurii d to me tlial the screening might, in some 
way, be connected with an instantaneous current in the plate, 
sioiilar to that in the induetion by magnetic rotation, discovered 
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by M. Ango. The iDgeoioiu variation of this principle by 
Messrs. Babbage and Henchel| ftunished me with a aimpls 
method of determining this point. 

62. A cucLilar plate of lead was iiiterposedj wliicli caused the 
iuducLion in the hehx almost entirely to disappear. A of the 
metal was then cut out in the direction of a radius of the circle, 
as is shown in Fig. 6. With the (date in tliis condition, no 
screening was pfoduced; the shocks were as intense as if the 
metal wete not present 

68. This experiment however is not entirely satis&ctory, since 
the action might have taken place through the opening of the 
lead; to obviate this objection, anolher plate was cut in the same 
manner, and the two interposed with a glass j)late between them, 
and so arranged that the opening in the one might be covered by 
the continuous part of the other. Still shocks were obtained 
with undiminished intensity. 

Fig>6, rig.7. 

a a lead plalo, of \vhlch 0 & lead plate, 1> flic migntttiaog 

the sector b is cut out. spiiai. 

64 But the existence of a current in the interposed condtictor 
was rendered certain by attaching the magnetizing spiral by 
means of two wires to the edge of the <q)ening in the circolar 

plate, as is shown in Fig. 7. By this arrangement the latent cur^ 
rent was drawn out, and its direction obtained by the polarity of 
a needle placed in the spiral at h. 

66. This current was a secondary one, and its direction, in con- 
formity with the discovery of Dr. Faiaday, was found to be the 
same as that of the primary current. 

66* That the screening influence is in some way produced by 
the neutndiKtng action of the current thus obtained, will be clear, 
from the following experiment. The plate of ziiic before men- 
tioned, which is nearly twice the diameter of the helix, instead 
of being placed between the conductors, was put on the top of 
the helix, and in this position, although the neutralization was 
not as perfect as before, yet a great reduction was ofaeerved in the 
intensity of the shock. 

67. But here a very interesting and puzzling question occurs. 
How does it happen that two currents, both in the same dircc- 
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tioDy can neutralize each other ? I was at hrst disposed to con- 
sider the phenomenon as a case of real electrical iDtcrference, in 
which, the impulses succeed each other by some regular iDterral. 
Bat if this were true, the effect should depend on the length and 
o^r conditions of the current in the interposed conductor. In 
order to iiu < .^liLjaLe Lhiii, i>evefal modifications of tlie cxptifiiueuts 
were iiibtituted. 

68. First a tiat coil (No. 3) was interposed instead of the plates. 
When the two ends of this were separated, the shocks were re- 
ceived as if the coil were not present \ hat when the ends were 
joined, so as to form a perfect metallic ciicuit, no shodra could be 
obtained. The neutralization with the coll in this experiment 
was even more perfect tlian with the plate. 

69. Again, coil No. 2, in the form of a ring, was placed not 
between the conductors, but arounci ilic hehx. With this dispo- 
sition of the apparatus, and the ends of the coil joined, the shocks 
were scarcely perceptible, but when the ends were separated, the 
piesence of the coil has no effect 

70. Also when helices No. 1 and 2 were together snbmitted to 
the influence of coil No. 1, the ends of the one being joined, the 
other gave no shock. 

71. The ex}jcriments were further varied by placing helix No. 
2 within a hollow cylinder of sheet brass, and this again within 
coil No. 2, in a manner similar to that shown ui Fig. \% which is 
intended to illustrate another experiment In this anangement 
the nentralizuig action was exhibited, as in the case of the plate. 

72. A hollow cylinder of iron was next substitated for the one 
of brass, and with this also no shocks ctjulj be ubt'imeJ. 

73. Prom these experiments it is evident that tlie neutraliza- 
tion takes place with currents in the interposed or adjoining con- 
ductors of all lengths and intensities, and therefore cannot, as it 
appears to me, be referred to (he interference of two systems 
▼ibrations. 

74 This part of the investigation was, for a time, given up 

almost in despair, and it was not until new Yid^hi had been ob- 
tained from another part of the irKiniry, that any further advances 
could be made towards a solution of the mystery. 

75. Before proceeding to the next Section, I may here state, 
that the phenomenon mentioned, paragraph ^ in reference to 
helix No. 4, is connected with the neutralizing action. The 

Vol. xiSTiii, No. S^u^Maroh, 1S40. 89 

Digitized by Google 



I 

I 



226 ContrihuHom to EledricUy and MagneUsm, 

electrical dischaige having destroyed the insulation at some point} 
a part of the spires would thus form a shut circuit, and the indue* 
tion ia this would counteract the action in the other part of the 
helix ; or, in other words, the helix was in the same condition as 

the two lieliccs mentioned m paragraph 70, when the ends of the 
wire of one were joined. 

76. Also the same principle appears to have an important bear- 
ing on the improrenient of the magneto-electrical machine: 
since the platea of metal which sometimes form the ends of the 
spool containing the wire, must necessarily diminish the action, 
and also from the experiment of paragraph 72, the armature itself 
may circulate a closed current which will interfere with the in- 
tensity of the induction in the surrounding wire. 1 am iucliaed 
to believe that the increased eft'ect observed by Sturgeon and 
Galland, when a hundle of wire is substituted for a solid piece of 
iron, is at least in part due to the interruption of these currents. 
I hope to resume this pert of the subject, in connection with seve- 
ral other points, \n another coauiiiuiication to the Society. 

77. The results given in this Section may, at first sight, be 
thought at variance with the statements of Sir H. Davy, that 
needles could be magnetized by an electrical discharge with con- 
ductors interposed. But from his method of performing the ex« 
periment, it is evident that the plate of metal was placed between 
a straight conductor and the needle. The arrangement was there- 
fore similar to the interrupted circuit in the experiment w itU the 
cut |)late (62,) which produces no screening effect. Had tlie 
plate been curved into the form of a hollow cylinder, with the 
two ends of the metal in contact, and the needle placed within 
this, the effect would hare been otherwise. 

SSCTION V. 

On the ProdueUm and Properties of induced Currents of the 

Third, Fourth and Fifth order, 

78. The fact of the perfect neutralization of the primary cur- 
rent by a secondary, in the interposed conductor, led me to con- 
clude that if the latter could be drawn out, or separated fW>m the 
influence of the former, It would itself be capable of produciug a 

new induced current in a iliiid coiiduclur. 

79. The arrangement exhibited in Fig. 8 luiuishesaready i-rtft^ mi; 
of testuig this. The primary current, as usual, is passed through 
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coil No. 1, while coil No 2 is placed over this to receive the in-^ 
duction, with its ends joiiiud to those of coil No. 3. By this dis- 
position tlie secondary current posses through iNo. 3 ; and since 

Fig. d. 




a coil No. 1, h eoil No. 3, e coil No. 3, d helix No. 1. 

this is at a distance, and without the influence of the primary, its 
sepaiate induction will be rendered manifest by the effects on 
helix No. t. When the handles a, 6 are grasped, a powerful 
shock is rcceivedj proving the induction of a tertiary current. 

80. By a similar but more extended arrangement, as shown in 
Fig. 9, shocks were received from currents of a fourth and fifth 
order ; and with a more powerful primary current, and additional 
coils, a still greater number of successive inductions might be 
obtained. 

81. The induction of cunents of differrat orders, of sufficient 

intensity to give shocks, could scarcely have been anticipated 
from our previous knowledge of the subject. The secondary 
current consists, as it were, of a single wave of the natural elec- 
tricity of the wire, disturbed but for an instant by the induction 
of the primary ; yet this has the power of inducing another cur- 
lent, but little inferior in energy to itself, and thus produces 
effects apparently much greater in proportion to the quantity of 
electricity in motion than the primary current. 

82. Some diiicrcnce may be conceived to exist in the action of 
the induced currents, and that from the battery, since they are 
apparently dilibrent in nature ; the one consisting, as we may 
suppose, of a single impulse, and the other of a succession of such 
impulses, or a continuous action. It was therefore important to 
investigate the properties of the currents of different orders, and 
to compere the results with those before obtained. 

83. First, in reference to the intensity, it was found that with 
the small battery a shock could be giveu from the current of the 
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third order to twentpfive persons, joining hands ; also shocks per- 
ceptible in the arms were obtained from a cumnt of the fifth 
order. 

84 The action at a distance was also much greater tham eould 

have been anticipated. In one experiment shocks from the ter- 
tiary current were distinctly felt through the tongue, when helix 
No. 1, Fig. 8, was at the distance of eighteen inches above the 
coil transmitting the secondary current. 

85. The same screening effects were pro- 
duced by the interposition of plates of metal 
between the conductors of the different or- 
ders, ns those which have been described in 
reference to the primary and secondary cur- 
rents. 

86. Also when the long helix is plaoed 
over a secondary current generated in a short 

coil, aiid wliich is therefore, as we have be- 
fore shown, one of quantity, a tertiary cur- 
rent of intensity is produced. 

87. Again, when the intensity current of 
the last experiment is passed through a sec- 
ond helix, and another coil is placed over 
this, a cjuaiiuty cm rent is agrain produced. 
Therefore, in the case of these currents, as 
in that of the primary, a quantity current can 
he induced frrnn one of intensUy, and the con- 
verse. By the arrangement of the apparatus 
as shown in Fig. 9, these different results 
are exhibited at once. The induction from 
coil No. 3 to helix No. 1 produces aa niten- 
sity current, and £in>m helix No. 2 to coil No. 
if a quantity current 

88. If the ends of coil No. 2, as in the 
arrangement of Fig. S, be united to helix 
No. 1 instead of coil No. 3, no shocks can be 
obtained; the quantity current of coil No. 2, 
appean not (o be of sufficient intensity to 
pass through the wire of the long helix. 

89. Also, no shocks can be obtained from 
the handles attached to helix No. 2, in the 
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anaagement exhibited in Fig. 10. In this case the qpantity of 

electricity in the current from the helix appears to be too small 

to iirodacc any ciFect, unless Us power is multiplied by passing it 
through a couductor of mauy spires. 



Fig. 10. 




a eoil No. 2, b helix No. 1, c coil No. 3, aud d helix No. 2. 

90. The next inquiry was in reference to the direction of these 
ctUTentSi and this appeared important in connection with the n»* 
tuie of the action. The eacperiments of Dr. Faraday would ten- 
der it probable, that at the beginning and ending of die secondary 

current, its induction on an adjacent wire is in contrary directions, 
as is shown to be the case in the priiaary current. But the whole 
action of a secondary current is so instantaneous, that the induc- 
tive eSecis at the beginniog and ending cannot be distinguished 
from each other, and we can only observe a single impolsei which, 
however, may be considered as the difference of two impulses in 
opposite diiectkms. 

91. The first experiment happened to be made with a current 
of the fourth order. The magnetizing spiral (il) was attached 
to the ends of coil No. 4, Fig. 9, and by the polarity of the nee- 
die it was found that this cuirent was in the same direction with 
the s^ondary and primary currents.* By a too hasty generaliza- 
lion, I was led to conclude, fnm this eiEperiment, that the cunents 
of all oidei8 are in the same direction as that of the battery cur- 
rent, and I was the more confirmed in this from the results of my 

first experiments on the currents of ordinary electricity. This 
conclusion, however, caused me much useless labor and perplex- 
ity, and was afterwards proved to be erroneous. 

^ By a careful repetition of the last experiment, in relerence 
to each cunenty the important Hsnt was discovered, that thm es»- 



* It ifaonld be neoUoetad thit all tin indiiBtioiii wUek hm beni imntfoMd, 
were ptedooed et tbe moment of ImMkiog the cifOttit of the battery eiment The 
iDdoctioii at the Ibmation ^ tbe eurreot ia too Ibeble to produce the effecta do* 
teribed* 
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i8i$ an aUemaiion in the direeium of the eurrenU of the 9e»erai 

orderSj commencing with (he secondary. This result was so ex- 
traordinary, that it wa^ iljought necessary to estabhsh it by a va- 
riety of experiments. For this ]iLir])osc, the direction was deter- 
mined by decomposiUoHi and also by the gaivanometer, but the 
result was still the same ; and at this stage of the inquiry I was 
compelled to adopt the concluaion that the diiectionB of the aev^ 
eial cuxrents were as follows : 

Primary current, + 

Secondary current, + 

Current of the thud order, • • . — 
Current of the fourth order, . . • + 
Current of the fifth order, . . . — 

93. In the first glance at the above table, we are struck with 
the fact that the law of alternation is comi^ete, except between 
the primary and secondary currents, and it appeared that this ex- 
ception might possibly be connected with the induced current 
which takes place in the first coil itself, and which gives rise to 
the phenomena of the spiral conductor. If this should be found 
to be mirntSf we might consider it as existmg between the f^i- 
mary and secondary, and the anomaly would thus disn ppear. Ar- 
rangements were therefore made to satisfy myself fully on this 
point For this purpose, the decomposition of dilute acid and the 
use of the galvanometer were resorted to, by placing the appara- 
tus between the cuds of a cross wire attached to the extremities 
of the coil, as in the arrangement described by Dr. Faraday; 
(ninth series but all the results persisted in giving a direc- 
tion to this current the same as stated by Dr. Faraday, namely, 
that <tf the primary cunent I was therefore obliged to abandon 
the supposition, that the anomaly in the change of the curreat is 
connected with the induction of the battery current on itseUl 

94. Whatever may be the nature or causes of these changes in 
the direction, they offer a ready explanation of the neutrahziiig 
action of the plate interposed between two conductors, since a 
secondary current is induced in the plate ; and although the di- 
rection of this, as has been shown, is the same as that of the car^ 
rent from the battery, yet it tends to induce a current in the adjar 
rail condnetiog matter of a contrary direction.* The same ex- 



* jSee para|;rupii 13U, Fig. 15. 
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planation is alao af^licable to all the other cases of neuUalizatioQi 
even to those which take place between the coDducton of the 
several oideis of currents. 

95. The same principle explains some effects noted in refer^ 

ence to the induction of a current on itself. If a ilal cuil be 
connected with the battery, of course sparks will be produced by 
the induction, at each rupture of the circuit. But if in this con- 
dition another flat coil, with its ends joined, be placed on the first 
coil, the intensity of the shock is much diminished, and when the 
several spires of the two coils are mutually interposed by wind- 
ing the two ribands together into one coil, the sparks entirely 
disapjx^ar in the coil tr insinittiiig the battery current, when the 
ends of the other are jouied. To understand this, it is only ne- 
cessary to mention that the induced current in the first coil is a 
true secondary current, and it is therefore neutralized by the action 
of the secondary in the adjoining conductor ; since this tends to 
produce a current in the opposite direction. 

96. It would also appear from the perfect neutralization which 
ensues in the arrangement of tlie last paragraph, that the induced 
corretit iu the adjoining conductor is more powerful than that of 
the first conductor ; and we can easily see how this may be. The 
two ends of the second coil are joined, and it thus forms a perfect 
metallic circuit ; while the circuit of the other coil may be consid* 
cred as partially interrupted, since to render the spark visible the 
electriciiy must be projected, as it were, through a small distance 
of air. 

97. We would also infer that two contiguous secondary cur- 
rents, produced by the same induction, would partially counteract 
each other. Moving in the same direction, they would each tend 
to induce a current in the other of an opposite direction. This 

is illustrated by the following experiment : helices No. 1 and 2 
were placed together, but not united, above coil No. 1, so that 
they each might receive tiie induction ; the larger was then grad- 
ually removed to a greater distance from the coil, until the inten- 
sity of the shock fipom each was about the same. When the ends 
of the two were united, so that the shock woufd pass through the 
body from the two together, the effect was apparently less than 
witii one helix alone. The result, however, was not as satisfac- 
tory as in the case of the other expennients ; a slight dillerence 
in the intensity of two shocks could not be appreciated with per* 
feci certainty* 
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SECTION YI* 

2'he jproducUon of Induced Currents of the Different Orders 

from Ordinary EiecHcUy, 

98. Dr. Faraday, in the lunth series of his researches, remarks, 
that the etiect produced at the commeucemcat aud the end of 
a cunent (which are aepaiated bf an iaterval of time when that 
curient ia supplied fxom a voltaic appaiaiua) mivt occur at the 
same moment when a common electrical dischaige is passed 
through a long wire. Whether if it happen accurately at the 
^une mouient, they would entjii-ly neutralize each other, or 
whether they would not still give suiae defimle pecuhauty to the 
discharge, is a coatter remaituug to be exaoiiaed.'' 

99. The discovery of the fact that the secondary cnnenti 
which exists hut for a moment^ could induce another current of 
conadetable energy, gave some indication that similar effects 
might be produced by a discharge of ordinary electricity, provided 
a suiiicieutly perfect insulation could be obtamed. 

Fif . 11. 




« g1«M cfUndM, i Leydtfii jtr, e ncfMtisiag ipinL 

100. To test this, a hollow glass cyliiulcr. Fig. 11, of about 
six inches in diameter, was prepared with a narrow riband of tin- 
foil, about thirty feet long, pasted spirally aionnd the outside, and 
a similar riband of the same length, pasted on the inside ; so that 
the corresponding spires of the two were directly opposite each 
other. The ends of the inner spiral passed out of the cylinder 
through a glass tube, to prevent all direct communicatioii between 
the two. When liie ends of the inner riband were joined by the 
magnetizing spiral (11,) containing a needle, and a discharge from 
a half gallon jar sent through the outer riband, the needle was 
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strongly magnetized in such a manner as to indicate an induced 
cttrrmU through the inner riband in the mme direction as that of 
the current of the jar* This experimeiit was vep«ated many 
lioiesy and always with the aame teanlt 

101. When Ihe ends of one of the rihands weie placed very 
nearly in contact, a small spark was perceived at the opening, the 
moment the discharge took place through the other riband. 

102. When the ends of the same riband were separated to a 
considerable distance, a larger spark than the last could be drawn 
fiom each end by presenting a ball| or the knuckle. 

103. Also if the ends of the outer riband were united, so as to 
fonn a perfect metallic ciieuit, a spark could be drawn from any 
point of the same, when a discharge was esDt through the inner 
riband. 

104 The sparks in the two last experiments are evidently due 
to the action known in ordinary electricity by the name of the 
lateral discharge. To render this clear, it is perhaps necessary to 
recall the well known fact, that when the knob of a jar is eie<^ 
trified positively, and the outer coating in connectioii with the 
earth, then the jar contains a small ezcesa of positive electricity 
beyond what is necessary to neutralize perfectly the negative sur- 
face. If the knob be put m communication with the earth, the 
extra quantity, or the free electricity, as it is sometimes called, 
will be on the negative side. When the discharge took place in 
the above experiments, the inner riband became for an instant 
charged with this free dectricity, and consequently threw off 
from the outer riband, by ordinary induction, the spuks described* 
It therefore became a question of importance to determine, whe- 
ther the induced current described in paragraph 100 was not also 
a result of the lateral discharge, instead of being a true case of a 
secondary current analogous to those produced from galvanism. 
For this purpose the jar was charged, first with the outer coating 
in connection with the earth, and again with the knob in con- 
nection with the aame, so tfaAt the extm quantity might be in 
the one easephts and in the other minus; but the direction of 
the induced current was not affected by these changes ; it was 
always I lie bame, namely, from the pobiuve to the negative side 
of the jar. 

105. When, however, the quantity of free electricity was in- 
creased, by connecting the knob of the jar with a globe about a 
Vol. xisviii, No. 2.--J«a.-Mareh, 1840. 30 
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foot in diameter, the intensity of magnetina appeared to be some- 
what dimiaishedy if the eztia qoaotity was on the negative nde ; 
and this might be esqieetedi since the ffee electricity, in its escape 
to the earth through the ritiand, in this case would tend to iodooe 

a feeble current in the opposite direction to that of the jar. 

106. The spark from an insulated conductor may be considered 
as consisting almost entirely of this free or extra electricity, and 
it was found that this was also capable of producing an induced 
cunent, precisely the same as that from the jar. In the experi* 
ment which gave this result, one end of the outer riband of the 
cylinder ( 100) was connected with the earth, and the other caused 
to receive a spark from a conductor fourteen feet long, and neariy 
a foot in diameter. The direction of the induced current was 
the same as that of the spark from the conductor. 

107. From these experimenta it appears evident that the die- 
charge from the Leyden jar possesses the pcq[»erty of inducing a 
secondary current precisely the same as the galvanic apparatue, 
and also that this induction is only so ftr connected with the 
phenomenon of the lateral discharge as this latter partakes of the 
nature of an ordinary electrical current 

108. Experiments were next made in reference to the produc- 
tion of currents of the diiferent orders by ordinary electricity. 
For this purpose a second cylinder was pteparsd with ribaods oC 
tmfoil, in a similar manner to the one before described. The 
two were then so connected that the secondary current from the 
first would circulate around the second. When a discharge 
was jasscd through the outer riband of the first cylinder, a ter- 
tiary current was induced in the inner riband of the second. 
This was rendered manifest by the magnetizing of a needle in a 
spiral, joining the ends of the last mentioned riband. 

109. Also by the addition, in the same way, of a diird cylin- 
der, a current of the fourth order was developed. The same 
result was likewise obtained by using the arrangemcijt of ilic 
coils and helices shown in Fig. 9. For tliese t3X{x;rnnents, how- 
ever, the coils were furnished with a double coating of silk, and 
the contiguous conductors separated by a laige plate of glass. 

110^ Screening eflects precisely the same as those exhibited in 
the action of galvanism were produced by interposing a plate of 
metal between the condnctorsof different orders, Figures 8 and 9. 
The piecaution was taken to place the metal between two plates 
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of glafli^ m Older to bo amiod thai Clio oOeet mm not doe lo a 
want of perfect inenlatioii. 

111. Also analogous results were found when the experiments 
were made widi cuils interposed instead of plates, as described in 
paragraph G8. When the ends of the interposed coils were sep- 
aiatedi no screening was obsenrod, but when joined, the efiect 
was produced. The eziateiieo of the indoced euirent, in all 
these oKperiineiits, was determined by the magnetism of a needle 
in a spiral attached to one of the coils. 



Fig. 12. 




e coil No. 3, 5 an inverted bell giaaSf c helices No. 2 and 3. 

lis. Likewise shocks were obtained fiom the secondary enr- 
rsiit by an arrangement shown in Fig. 1% Helices No. 2 and 

No. 3 united, are pat within a glass jar, and coil No. 2 is placed 
around the same. When the handles are grasped, a shock is felt 
at the moment of the discharge, through the outer coil. The 
shocks, however, were very different in intensity with difierent 
discharges 6om the jar. Li some cases no shock was reoeivedi 
when again, with a less charge, a leirers one wse obtained. But 
theee irregularities find an explanation in a snbsequent part of the 

mvesti^ation. 

113. In all tiicse experiments, the results with ordinary and 
galvanic electricity are similar. But at this stage of the investi- 
gation there aj^ieared what at first was considered a remarkable 
difference in the action of the two. I allude to the direction o£ 
the corrents of the different orders. These, in the experiments 
with the glass cylinders, instead of exhibiting the alternations of 
the galvanic currents (92,) were all in the same direction as the 
discharge from tlie jar, or, in other words, tliey were all plus. 

114. To discover, if possible, the cause of this dilference, a 
series of experiments was instituted ; but the first fact developed, 
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instead of affi>nUi% any new light, ieenMd to lendar the ohsen- 
rity moie pcofound. When the diiectkms of the cnnenti wmo 
taken in the arrangement of the coils, (Fig. 9,) the diacrepaney 

vanished. Alternations were found the same as in the case of 
galvanism. This result was so extraordinary that the experi- 
meuts were n:iaiiy times repeated, fust with the glass cylinders, 
and then with the coils \ the results, however, were always the 
aame. The cylinders gave cumnta all in one directieii; thecoili 
in alternate directions. 

115. After varioas hypotheses had been fonned, and in aiicoea> 
slon disproved by experiment, the idea occurred to me that the 
direction of the currents might dci>eiid on tlic distance of the 
conductors, and this appeared to be the only ditTerence existing 
ill the arrangement of the experiments with the coils and the 
cylinders.* In the former the distance between the ribands was 
neariy one inch and a half, while in the latter it was only the 
thickness of the glass, or about ^^ih of an inch. 

116. In Older to put this supposition to the test of experinMOt, 
two narrow slips of tinfoil, about twelve feet long, were stretched 
parallel to cacli other, and separated by tlun plates of mica to the 
distance of about ^^^th of an inch. When a discharge from the 
half gallon jar was passed tlirough one of these, an induced cur- 
rent in the same direction was obtained from the other. The 
ribands weie then separated, by plates of glass, to the distance of 
Y Vth of an inch ; the current was still in the same direction, or 
plus. When the distance was increased to about |th of an incfa^ 
no induced current could be obtained ; and when they were still 
further separated the current agaui appeared, but was now found 
to have a diff'prent direction^ or to be minus. No other change 
was observed in the direction of the current with a farther io- 
crcase of distance ; the intensity of the induction gradually dimin- 
ished as the ribands were separated. The existence and direction 
of the currant, in this experiment, were determined by the polar- 
ity of the needle in the ^aral attached to the ends of one of the 
ribands. 

117. The question at this time arose, whether the direction of 
the current, as indicated by the polarity of the needle, was the 

• This idua Vim not immediately af1o|iio(l. because I hml previously experimentod 
on the direction of the secondary currcul iVom galrauibiii, and fotiod uu clioxigc la 
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trae one, auiee the magnetizing spirai might pcnibly itaelfi in 
Bome cases, tndoce an opposite cumnt- To satisfy myself on 
this point, a series of charges, of yarious intensity and qnantity, 
from a single spark of the large conductor to the full charge of 
nine jars, were passed through the small spiral, which had been 
used in all the cxjxsriinents ; but they all gave the same polarity, 
Tiie interior of this spiral is so small, that the needle is through- 
out in contact with the wire. 

118. The fact of a change in the direction of the induced cur- 
rent by a change in the distance of the conductors, being thus 
established, a great number and variety of experiments were 
made to determine the other conditions on which the change 
depends. These were sought for in a variation ol the intensity 
and quantity of the primary discharge, in the length and thick- 
ness of the wire, and in the foim of the circuit. The results 
weie, however, in many cases, anomalous, and are not sufficiently 
definite to be placed in detail before the Society. I hope to re* 
scune the investigation at another time, and will therefore at 
present biicUy bUle only Liiube geueral facts which appeal well 
established. 

119. With a single half gallon jar, and the conductors sepa- 
rated to a distance less than ^^th of an inch, the induced cunent 
is alwa3r8 in the same diiection as the primary. But when the 
oonductore are gradually separated, there is always found a dis- 
tance at which the cunent begins to change its direction. This 
distance depends certainly on the amount of the discharge, and 
probably ua the intcn^^ily ; and also on the lengili and thickness 
of the conductors. With a battery of eight half gallon jars, and 
parallel wires of about ten feet long, the change in the direction 
did not take place at a less distance than from twelve to fifteen 
inches, and with a still larger battery and longer conductors, no 
change was found, although the induction was produced at the 
distance of several feet ' 

120. The facts given in the last paragraph relate to the induc- 
tive action of the primary current ; but it appears from the results 
detailed m paragraphs 110 and 114, that the ciureiits of all the 
other orders also change the direction of the inductive iniiuence 
-with a chaise of the distance. In these cases, however, the 
change always takes place at a very small distance irom the con- 
docting wire ; and in this respect the result is similar to the effect 
of a primanf current fiom the discharge of a small jar. 
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121. The most important experiments, in teferenee to di^^ 
were made in the lecture room of my rcspectecl fneiitl Dr. Hare 
of Philadelpiiia, with the splendid electrical ajjparatus described 
in the Fifth Volume (new series,) of the Transaction? of this 
Society. The battery consists of thirty-two jaiSi each of the 
cepacsity of a gallon. A thick copper wire of about ^ an 
inch in diameter and eighty feet in length, was stretched acraes 
the lecture room, and its ends brought to the battery, so as to 
form a trapezium, the longer side of which wiis about thirty-five 
feet. Along this side a wire was stretched of the ordinary bell 
size, and the extreme ends of * Fig. IS. 
this joined by a spiral, similar to 
the arrangement shown in Fig. 
13. The two wires were at 
first placed within the distance 
of about an inch, and afterwards 
constantly separated after each 
discharge of the whole battery 
through the thick wire. When 
a break was made in the second 
wire at a, no magnetism was de- 
veloped in a needle in the spiral 
at by but when the circuit was 
complete, the needle at each dis- 
charge indicated a current in the * ^ ^ i^ttery, t tpini. 
same direction as that of the battery. When the distance of the 
two wires was increased to sixteen inches, and the ends of the 
second wire placed in two glasses of mercury, and a finger of 
each hand plunged into the metal, a shock was received. The 
direction of the current was still the same, but the magnetism 
not as strong as at a less distance. 

122. The second wire was next arranged around the other, so 
as to enclose it. The magnetism by this arrangement appeared 
stronger than with the last ; the direction of the current was 
still the same, and continued thus, until the two wires were at 
every point separated to the distance of twelve feet, except in 
one place where they were obliged to be crossed at the distance 
of seven feet, but here the wires were made to form a right angle 
with each other, and the eifect of the approximation was there- 
fore (46) considered as nothing. The needle at this surprising 
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dntanee was tolenbly strongly magneiised^ as was ihown by the 
quantity of filings which would adhere to it The direction of 
tfie cnmnt was still the aame as thai of the battery. The form 

of the loom did not permit the two wiicii to be separated to a 
greater distance. Tlu; whole length of the circuit ul the uiLeiior 
large wire was about eighty feet j that of the exterior one hun- 
dred and twenty* The two were not in the same plane, and a 
part of the outer passed through a small adjoining room. 

123. The results exhibited in this experiment are such as could 
scarcely have been anticipated by our previous knowiedi^c of the 
electrical discharge. They evince a remarkable inductive en- 
ergy, which has not before been distinctly recognized, but which 
must porform an imi>oitant part in the discharge of electricity 
from the clouds. Some eiiccts which have been observed during 
thunder stormSi appear to be due to an action of this kind. 

124 Since a discharge of ordinary electricity produces a sec- 
ondary current in an adjoining wire, it should also produce an 
analogous effect in its own wire ; and to this cause may be now 
referred the peculiar, action of a long conductor. It is well 
known that the spark from a very long wire, ahhi)n!:rh quite 
short, is remarkably pungent. I was so fortunate as to witness a 
very interesting exhibition of this action during some experi- 
ments on atmospheric electricity made by a committee of the 
Franklin Institute, in 1836. Two kites were attached, one 
above the other, and raised with a small iron wire in place of a 
string. On the occasion at which I was present, the wire was 
extended by the kites to the length of about one mile. The 
day was perfectly clear, yet the sparks from the wire had so 
much projectile ibrce, (to use a convcuieat expression of Dr. 
Hare,) that fifteen persons, joining hands and standing on the 
ground, received the shock at once, when the fiist person of the 
series touched the wire. A Leyden jar being grasped in the hand 
by the outer coating, and the knob presented to the wire, a severe 
shock was received, as if by a pcrforatiuu of tlie glass, but wliich 
was found to be the result of the sudden and intense induction. 

125. These efiects were evidently not due to the accumulated 
intensity at the extremities of the wire, on the principles of ordi- 
nary electrical distributioUi smce the knuckle required to be 
brought within about a quarter of an inch before the spark could 
be received. It was not alone the quantity, since the ezperi- 
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ments of Wilmi prove that the same efifoet is not piodiiced wink 
a& equal amoimt of dectdcity on the- surface of a large eondoo* 
tor. It appears evidently therefore a case of the induction of an 

electrical current on itself. The wiie is charged with a consid- 
erable quantity of feeble clcctricitVj which passes off iii the form 
of a current along its whole length, and thus the induction takes 
place at the end of the discharge, as in the case of a long wixe 
transmitting a current of gal?anisni. 

126. It is'weU known that the discharge fiom an electrical 
battery possesses great divellent powers ; that it entirely separales, 
in many instances, the particles of the body through which it 
passes. This force acts, in part, at least, m the direction of the 
line of the discharge, atid appears to ho analoc^niis to the repulsive 
action discovered by Ampere, in the consecutive parts of the same 
galvanic current. To illustrate this, paste on a piece of glass a 
narrow slip of tinfoil, cut it through at several points, and loosen 
the ends from the glass at the places so cut. Pass a discharge 
through the tinfoil from about nine half gallon jars ; the ends, at 
each separation, will be thrown up, ^ig, 14. 

and sometimes bent entirely back, « 



back at a, a, a, a. In the popnlar experiment of the pierced card, 

tli4j bur on each ^ide appears lu be due lo an acUuu uf tlie same 
kind. 

127. It now appears probable, from the facts given in paiar 
graphs 1 19 and 120, that the table in peragmph 92 is only an 
proximation to the truth, and that each, current from galvanism, 
as well as from electricity, first produces an inductive action in 

the direction of itself, and that the inverse influence takes place 
at a little distance from the wire. 

128. In reference to this view, the compund helix was placed 
on coil No. 1, to receive the induction, and its ends joined to those 
of the outer riband of tinfoil of the glass cylinder, while the 
magnetiaing spiral was attached to the ends of the inner riband. 
A feeble tertiary current was produced by this arrangement, 
which in two cases gave a polarity to the needle indicating a di- 



ss if by the action of a strong re- 
pulsive force between them. This 
will be understood by a reference to 
Fig. 14 ; the ends are shown bent 




h glass plutc ; o, a, a, a, opcoin^ 
in tinlbil. 
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lection the flame as that of the primary current In other coees the 
magnetism was either imperceptible or mt»tis. With au arrange- 
ment of two coils of wires aroand two glass cylinders, one within 

the other, the same tiled was produced. The magnetism was 
kbs when the distance of the two sets of spires was smaller, indi- 
cating, as it would appear, an approximation to a position of neii- 
traiity. These results are rather of a negative kind, yet they 
appear to indicate the same change with distance in the case of 
the galvanic currents, as in that of the discharge of ordinary 
electricity. The distance however at which the change takes 
place, would seem to be lesi; iii ihc former than iii ihu latter. 

129. There is a perfect atialogy between the inductive action 
of the primary current from the galvanic apparatus and of that 
from the larger electrical battery. The point of change, in each, 
appears to he at a great distance. 

130. The neutralising effect described in Sections lY and YI, 
may now be more definitely explained by saying that when a 
third conductor is acted on at the tame lime by a primary and 
secondary current (unlrss it be very near the second wire) it will 
fall into the region of iiiQj>lus intluence oi the former, and into 
that of the minus influence of the latter ; and hence no inductioa 
will be produced. 

131. This will be rendered perfectly clear by Fig. 15, in 
-which a represents the conductor of the primary current, b that 
of the secondary, and c the Fig. 15. 

third conductor. The char- . ■ 



downwards, represcfit the con- * 
stant pins influence of the **" 

primary current, and those + 0 , &c., beginning at the spc- 

ond condnctor, indicate the inductive influence of the secondary 
cumnt as changing with the distance. The third conductor, as 
is shown by the figure, falls in the pbtt region of the primary 
current, and in the minus region of the secondary, and hence ia 
it the two actions neutralize each other, and no apparent result 
is produced. 

132. Fig. 16 indicates the method in which the neutralizing ef- 
fect 18 produced in the case of the secondary and tertiary cuneuts. 

Vol. mnn. No. e^ui.-lf ireb, 1840. 31 



acters + + 4*> begin- ^ 
ning at the middle of the 
first conductor and extending 
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The wire condncting the secondary current is vepfesented by 5, thai 
conducting the tertiary by c, and the. Other wire, to receive the 

iaduclioii from these, by rf. The Fig 16 

direction of the influence, as be- 
fore, is indicated by + 0 — — 
dec., and the third wire is again 
seen to be in the plus region of 
the one current, and in the mp- o. 
nils of the other. If, however, 
d is placed sufficiently near c, 
then neutralization will not take place, but the two currents will 
conspire to produce in it an induction in the same direction. 
etniilar effect would also be produced were the wiie in Fig. 15, 
placed sufficiently near the conductor 6. 

133. Currents of the sereral orders were likewise produced 
ftom the excitation of the magneto-electrical machine. The 
same neutralizing effects were observed between these as in the 
case of the currents from the galvanic battery, and hence we 
may infer; that also the same alternations take place in the direc- 
tion of the several currents. 

134. In conclusion, I may perhaps be allowed to state, that 
the facts here presented hare been deduced from a laborious series 
of experiments, and are considered as forming some addition to 
our knowledge of electricity, independently of any theoretical 
considerations. They appear to be intimately connected with 
various phenomena, which have been known for sonie years, but 
which have not been referred to any general law of action. Of 
this class are the discoveries of Savary, on the alternate magnet- 
ism of steel needles, placed at different distances from the line ef 
a discharge of ordinary electricity,* and also the magnetic, screen- 
ing influence of all metals, discovered by Dr. Snow Harris of 
Plymouth.! A comparative study of the phenomena observed 
by these distinguished savajits, and ilu se given in this paper, 
would probably lead to some new and important developments. 
Indeed every part of the subject of electro-dynamic induction 
appears to open a field for discovery, which experimental industry 
cannot tail to cultivate with immediate success. * 



• Annaics de Clilmie ct de rij\ sique, 1827. 
t Philosophical TrAnsaclioas, io3i. 
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Ncie, — On the evening of the meeting at which my inTestigft- 
tione were presented to the Society, my friend, Dr. Bache of the 

Giiaid College, gave an account of the investigations of Professor 
Ettin^shanseii of ^ icdna, in reference to the iuiprovcmeni of the 
magueto-electric machine, some of the results of which he had 
vitneased at the University of Vienna about a year sinee^ No 
pablished account of these experiments has yet reached this 
country, but it appears that P^fessor Ettingsbausen had been 
led to snspect the development of a current in the metal of 
the keeper of the iiiaofncto-electnc machine, which diaiinislied 
the effect of the current in the coil about the keeper, and hence 
to separate the coil from the keeper by a ring of wood of some 
thickness, and afterwards, to prevent entirely the circulation of 
cunents in the keeper, by dividing it into segments, and sep»- 
rating them by a non-conducting material I am not aware of 
the result of this last device, nor whether the mechanical difficul- 
ties in its execution were fully overcome. It gives me pleasure 
to learn that the improvements, which I have merely suggested 
as deductions from the principles of the interference of induced 
cnnents (76,) should be in accordance with the experimental con- 
elusions of the above named philoaopher.* . 



Awr* IL — Analysis of a Chromic Iron Ore^ first observed hy 
R. C. Txi LOR, Esq., at Mahobal^ near Gibcwa^ Island of Cuba; 
by James C. Booth and M. Caret Lea. 

1. Description. — This mineral has a black color, and shining 
metallic lustre, closely resembling Franklinite from New Jersey. 
It is modemtely brittle, exhibiting a chocolate brown streak, when 
reduced to the finest powder. The mass consists of coarsel y cry s- 
talltne particles, aggregated together, with intervening talcose 
mailer, of a lighter color and softer texture than the chromic iron. 
This crystalline structure is so evident, that triangular faces of 
the octahedron are observable in a majority of the specimens* 



* The iwder if raferrad lo « aubieqiMnt pi|Mr by PnH Henry, (coouiaiag im- 
porlatrt additions to tlie facts tttted in this article,} of which an account is given 
in the pcesent NaiBber,aflMMif the Pr§e»timg9 ^ Jtm» FkiL Am., mder dale «f 
OMober 18, 188e^£df . 
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2. Before the blowpipe, it dissolves in a bead of borax or mi- 
crocosmic fialt^ exhibitiug the chaiacteru»uc reactioq of oxide o£ 
cbfOiDe* 

3. AnafygiM.— To obuin a proper speciinen of the mioenl for 
analysis, it was coanely brc^eti up and sepamted fiom the 

gangne, as &r as piacticable. It was then finely pulverized, and 

one gramme of it ignited with carbonate of soda and caiksuc po- 
tassd) in order to coavert tiie oxide of chrome iuto cbromate of 
potassa. 

4. The fused mass was digested with water and thrown npoa 
a filter, which separated the ojdde of iion and that portion of the 
mineral which had not been decomposed, from the other constil- 
nent which passed through in solution. The filter was thea 

treated with hydrochloric acid, which dissolved the iron, leaving 
the undecum|X)sed ore on the iiiicr. This was found to anuHmt 
to .353. 

5. The solution of chloride of iron which passed through, was 
then digested with nitric acid, and the perojude precipitatod by 
ammonia. This amounted to «17*2, In a previoas experitnent, 
it was found to contain neither alumina nor magnesia. 

6. The solution obtained by the first filtration (4), was next 
neutralized by nitric acid, enough being adtiuJ to precipitate and 
reili.vsolve the alumina. The latter was then precipitated by bi- 
carbonate of soda and its weight found to be .1414. 

7« The remaining solution was now evaporated to dryness with 
carbonate of soda, and treated with water. The magnesia thus 
rendered insoluble, was separated and amounted to .090. 

8. In the solution from (7), there still remained the oxide of 
chrome, which was estimated by concentrating the liquid by 
evaporation and adding to it wlulc boiling, hydrochl uic acid and 
alcoliol. The chromic acid, thus converted into oxide of ciirome, 
was precipitated by ammonia and separated on a filter. The so- 
lution passing through, still contained a small portion of oxide of 
chrome and was therefore evaporated to dryness and digested with 
water. The oxide of chrome thus rendered insoluble, was added 
to that before obtained, and the weight of the whole amounted to 
.244. 

9. Conclusions. — The streak of the nnneral being chocolate 
brown, it is difficult to say whether this color arises from the pro- 
toxide of iron or the brown oxide of chrome, a problem of exceed- 
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ingi y difficult solution by chemical analyas. Sapposing the iron, 

however, to be in the state of protoxide, the .172 will be reduced 
to .1544 of protoxide. Now if ignition with carbonate of soda 
and caustic potassa, left a portion of the mineral undecom|xjsed, 
it may without great error be assumed that the iron in this por- 
tion has not been peioxidized by that operationi and that there* 
(ore .353 is the correct weight of the nndecomposed portion of 
the Biineral. By adding the sereral weights obtained, we bavOi 



Oxide of chrome, - - • . .2440 

Protoxide of iron, - - • - .1544 

Alumina, .1414 

Magnesia, - - - . ' - r - .0000 



Undecmnposad oiei •* • • • «3530 

«9828 

This shows a loss of 1.72 per cent, which may be ascribed in 
part to errors in analysis, and partly, without impropriety, to a 

partial peroxidation either of the iron or chrome. 

By omitting the nndecomposed maUur, and calculating the per- 
centage of each ingredient, we ^d the mineral to consist of 



Oxide of chrome, - - • - 3S.742 

Protoxide of iron, • • . . 24.516 

Alumina, 22.452 

Magnesia, 14290 



100.000 

This result indicates that a portion of the talcose matter was 
included in the specimen, notwithstanding the care exercised in 
its separation. Viewing the alumma, with a little silica included 
in it and the magnesia, as belonging to the talc, we find the for- 
mula for the oxides of chrome and iron, to be 2 : 3, or 3{FeO}4- 
2(Cr'0'). The formula genemlly received for the pure mineml 
is 2Cr+Pe, and leads to the supposition, that in the present case, 
a I ortion of the iron exists as peroxide, a view wliich is strength- 
ened by the brown streak of the mineral. 

PbiUdelpbia, Dec. 5, 18:i9. 
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Abt. III. — Remarka upon mme of tht proMle efed$ qf a RemH' 
ing Medium; by Tbomas H. Pkakt, Pmf. Maths. U. S. 

It is a somewhat common ojiiiiion, that the resisting niedimn 
believed to occupy the planetary spaces, must eventually destroy 
the motions of the solar system. This conclusion does not seem 
to me to be justified by the state of the facts at prooont known : 
and, although it may not be easy to demonstrate the absolute im- 
possibility of such an effect, the admirable provisions for the ooo- 
tinuance of the present arrangement of the heavenly bodies, 
which science has already elicited, ought to be considered, at 
leabL until contrary probabilities are shown to exist, presumptive 
indications of its future permanence. 

The final effects of a resisting medium must depend upon its 
extent and mode of distribution. The facts from which its exist- 
ence is deduced, do not apprise us whether it is, or is not, limited 
to a comparatively small distance from the sun ; nor whether it is 
diffused amtinuonsly from iliis luuiiiiary to the remotest limits of 
his system, or is dit>|K>M;d ubout him in concentric zones, separated 
by intermediate spaces, incapable of impeding ponderable bodies. 
It is not a legitimate inference that the medium by which comets 
are retarded is essential to the transmission of light, and therefoio 
the visibility of the remotest stars, which would in that case be a 
relevant fact, has no necessary connection with the subject. 

Were it proved that the ether ii> in its extent as unlimited as 
space, and that its elasticity is no where counterbalanced by any 
kind of attraction, it would indeed follow that its effects, how- 
ever inappreciable and indefinitely slight in any finite period, 
mn^ become sensible, when augmented by the increments of 
time in the same degree indefinitely great; and that the planets^ 
as has been often asserted, must, in the lapse of a sufficient series 
of ages, fall to the sun. 

But wfiile we have, m kiiovva facts, no evidence that the ether 
is thus imiversally ddlubud, we are led by analogy and the favor- 
ite theories of the age, to presume the contrary. If, as every cir- 
cumstance that has any bearing upon the subject conspires to 
evince, all the ponderous globes in the universe, once pervaded 
space as attenuated nebule, surely it must require great elasticity 
and expansioii of the ethereal matter to fill the vacuum foimed by 
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their eondenfla^'Oii ; unless, indeed, it be assamed that it has ever 
penetrated alike the interstices between the particles of solid, fluid 

and aeriform bodies ; an assumption which might involve us in 
unaulhonztd conclusions. 

If this medium be [possessed of gravity, as we might consist- 
ently |>re8ume, especially since it must otherwise tend to recede 
from Uie sun and planets into infinite space, leaving them and 
their satellites to revolve in vacuo'; it may be considered as a 
circumsolar atmosphere, subject to the usual laws of atmospherie 
density and limitation, modified by its vast extent, its extreme 
tenuity, hy miy relcvanl peculiarities it may possess, and by liie 
present and past condition and changes of the system. 

In objectujg then to the prevalent opi nion state ' at the com- 
mencement of these remarks, it seems that we are authorized, by 
the state of such known facts, analogies and principles as relate 
to the subject, and by the condition and position of the argument, 
to pffesume that the resisting medinm is finite in extent ; and that, 
being so consliiuied ;ii> to obey the laws of physical mechanics, 
its [jai Ucles, if once in a state of revolution about the sun, would 
have a tendency to continue their motions, upon the same princi- 
ples according to which the planets describe their respective orbits. 
And therefore, whatever may have been its primary condition, it 
must have, in the existing state of things, motions consentaneous 
with those of the sun and planets, which have been so long re- 
volving in it, in the same angular direction, and in nearly the 
same plane ; since it could require a small fraction only of their 
momeiiCi, lo couiiiiunicnie rotation to a medium so rare as to im- 
pede very little bodies of inuncnse magnitude, yet incapable of 
disturbing sensibly the satellites of Jupiter, when in dose prox- 
imity. 

Again, as the planets nearest the sun revolve most rapidly, the 
angular mtocity of the ether must also vary with the distance. 

Supposing it to have ever been continuous, the exterior portions 
would be accelerated by the friction of those near the centre, until 
the centrifugal force siiouid exceed the centripetal, when the for- 
mer wouid begin to recede, thereby producing a successive scpa« 
ration into zones, upon principles somewhat analogous to those 
according to which, a similar arrangement of the primeval belts 
of' planetary vapors is alleged to have taken place. Whatever 
may have been its original conditioni it would be difficult to con* 



Digitized by Google 



£48 



oeive how any other mode of dittrtbutkm than what ia heie mx^ 
posed eventaally to obtato, could be jicmuifMtit 
Those who admit the nebular theory, would hardly contend 

thai ihe clhei has been olherwise circumstanced since the detach- 
ment of the planetary rings. While each exf anJed belt or atten- 
uated globe was describing the orbit which the planet has since 
describedi a medium capable of reaisthig its motions, could not 
remain at rest There is no known reason why an incongruity of 
angular Telocity^ and partial equilibrium ttf the centripetal and 
centrifugal forces, capable of se]Darattng the zones of grosser mat- 
ter exceedingly rarefied, should fail to produce analogous effects 
upon any other fluid, governed by similar laws, and havnig like 
diversities of velocity. And should the belts of ether, having their 
sevecal appropriate rates of motion, and separated by considerable 
intervals, probably, even before the completion of the earlier ad* 
justments of the system, subsequently interfere with each other, 
or be otherwise disturbed, the same causes which would be captp 
hie of producing it, most operate to restore the arrangement. 

Should It ho assumed that this niedimn is, and n)iisl iicressarily 
rciiuiin, cvnlifnious, and that such a d is[)osi luui nt" it as has been 
indicated, is impossible, it is conceded that the system must ex- 
perience important changes. The impropriety of aoy such at* 
sumption has been already shown. Since then no disposition or 
tendency of the resisting medium inoonsistent with the porpoees 
of our argument, is at all probable, and mnce the planets cannot 
be retarded by a medium having the same periodical revolution 
with themselves, it is conceived ifiai wc are justified in concluding 
that we have no sidlicictit icnst n to infer that these bodies must, 
ixom any such cause, fail to the sun. 

But although what has been already advanced is deemed suffi- 
cient to evince that the orbits of the principal planets are not liicely 
to experience any essential al^ration from the causes under dia* 
cussion, the possible effects upon the rotation of the primaries 
upon their axes, and upon all the motions of their secondaries, 
remain to be noticed. Such motions, whenever tliey take place 
in a zone of ethereal fluid, must evidently be resisted until the 
contiguous portions acquire an equal rotation, ^'his could not 
happen, antU they should cease to be retarded by other and exte- 
rior portions i but that it must sooner or later take pkoe ia evident 
from the following considmntioni. 
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Ut The circamreieBeef <tf circlet being as their ladiii and 
giavity iDveiselfaa the e^oareof the diatance; the ceDtrkugal 
Ibroe of portioDs remote from the primary, at length exceeding 
the force of attraction, raust cause them to recede ; and this pro* 
cess must continue as long as the momenta of the planet and its 
satellite continue to be transoutted to the circiuafereuce oi its 
tenuous atmosphere. 

2nd. The rotation of any mass having motions similar to those 
of the planets, must, as might easily be proved, have a tendency 
to remove a resisting medium from its path, and Iheiefors if ever 
the ether were so disposed as to interfere with the motions of the 
planets and their satellites, it must, unless retained by causes of 
whose existence we are not appiised, recede from the vicinity of 
their orbits. 

3rd. So much of the ether as should nevertheless be retained 
by the aticaccion of any of these bodies, would probably be dis- 
posed in concentric zones, analogous to those in the general sys- 
tem, and upon similar principles; afbr the sepamtion of which 
zones, the infloence of a resisting medium would cease to be felt, 
at lea^t until their arrangement sliould be disturbed. 

4th. And finaHy, as the niacrintnde of the planetary bodies was 
probably much greater formerly than at present, it may be pre- 
sumed that most of these changes occurred beA>xe the process of 
condensation was completed. 

The ether once distributed thronghout the system as has been 
indicated, and with the elements of readjustment, must resist the 
action of a disturbing force. A cause of disturbance exists in the 
excentric motions of comets, which in their courise must necessa- 
rily displace jx^rtions of the intersected zones. But this cause can 
hardly exceed the force requisite to render their present orbits 
consentaneous with the general n^iotions of the system. Besidesi 
while it acts with exceeding slowness in widely distant regions, 
it operates at the two intersections of each zone made in a revo- 
lution, in nearly opposite directions ; and therefore comparatively 
feeble tis the resuUing forces must be, under any circumstances, 
it is possible that in consequence of its mode of oi)eration, this 
cause may effect iitlie else than temporary oscillations of the me- 
dium until it ceases to act. 

The consideration of influences and consequences tomga to 
the system, has been thus far, for the most part, purposely avoided. 

Vol. xxzTtii, VtK S^ta^Haieh, ISM. 38 
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A Ultle reflection however will eviiioe that if we view the etenry 

universe as composed of gpHems of oys/lnfis, acknowledging a 

common centre, and suppose a resisting medium to be partially 
diffused ihroiighoiit, the preceding reasoning would with a little 
modification be applicable to its mode ol dibttibiition. Even here 
we find no cause to apprehend ihe dissolution of creation, or to 
infer that physical worlds will cease to exist, as theatres for tbs 
operation of the infinite love and infinite wisdom of the Divine 
Creator. 

I am aware that there are those whose rr^ligioas feelings am 

enlisted to prove, upon philosophical grounds, tlic certainty of the 
final dcbt I uctKin of at least this terrestrial elobe ; and who may 
thcretore distrust the tenor of the foregoing remarks. With the 
hazards to which our earth may be exposed from other sources, 1 
have at this time nothing lo do. But with all due deference to 
those who may differ from me in opinion, if such there are, al* 
though I revere the sacred scriptures as the manifestation of di* 
vinity to man, I do not regard them as designed to instruct us in 
physical philosophy. Prophecy has not always been understood 
nnfil tho time of its fulfilmetit; and while some contend, as the 
admirers of Sweden borg, that the word of God contains through- 
out a figurative or spiritual sense, the prophecies are oonfeaaedly 
full of metaphor. In those relating to the final coosnmmation eif 
all things, circumstances are stated which must be considered fig- 
tirative. It is not improbable that others are misundeistood, and 
it is believed to be alike dangerous to science and to religion, to 
be unduly biased la our investigations of philosophical (questions, 
by uucertain iuterpretatious of the sacred volume. 



Abt. IV. — Descrtpiitflt and Analysis of a Meiecric mass, fmtnd 

in Teimcsnfp, composed of Metallic Iron , Gi aphile^ H yd! oxide 
of Iron and Pyrites ; by G. Troost, M. D., Prof, of Chemistry, 
Mineralogy and Geology in the Uuiversity of Nashville, Tenn. 

DiTRiNo my excursions through East Tennessee, I had seen 
small fragments of native iron, and had heard of large masses of 
it, which were believed to be silver. It being conndered a pi#> 
clous metal, all that was known about it, and the place where it 
was found, were kept a piolbund secret Some less prejudiced 
inhabitant at last became acquainted with the nature of the metal, 
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and its real valne was made known. To the politeness of CoL 

Micajah C. Rodgers, of Seiieiille, I am indebted for a considera- 
ble quantity of it ; and the Hon. Judge Jacob Peck of Jefferson 
County, has also presented me with some small fragments. I am 
thus enabled to lay a description of this singolar substance beioDO 
the scientific public. 

Having ascertained, as appears from the analysis below given, 
that this iion contains nickel, the mass must be considered of 
meteone origin ; bnt it difiers from most of the masses of meteoric 
iron hitherto described. The original weight of u is said to h»i.ve 
been about 20UU pounds. The portions that I have seen, (as well 
as those which are in my possession,) present a singular heterogene- 
OQS mixture of metallic iron, carburet of iron or graphite, sulphn« 
rat of iion, (pyrites,) and hydroxide of iron, the latter, brown and 
yellow I in some parts all fonr ingredients form a kind of liomo- 
ge neons mixture. 

The most abundant constituent, however, is the nickeliferous 
iron, and it composes about yVo^^s of the whole mass. It has 
partly a crystalline strnetnre, and is in part, comj osed of grains 
or globules of various sizes and forms, merely agglutinated to- 
gether, or sometimes separated by a thin flexible highly polished 
pellicle of graphite. The crystalline part is composed of lamina 
of Tarious thickness, in the form of eqnilateral triangles, which 
are separated from each other by very thin flexible pellicles, as 
memioned above respecting the grains. 

I expected to find these triangular laminsB placed in such posi- 
tion as to form octahedrons, or showing a cleavage parallel to the 
sides of a regular octahedron ; but this is not the case, as the 
cleavage gives a regular tetrahedron. I have one of these formSi 
which is about an inch from base to apex. 

The metallic iron is also dispersed in small inegnlar»8haped 
masses through a hard, compact, brown hydrated oxide of iron. 
Tlirouehout this the iron is also dispersed in invisible grains, to 
be detected only by the magnet, which attracts them when the 
substance has been reduced to powder. 

This iron is malleable. I have in my possession a horse-shoe 
nail, which was made of it without having undergone a previous 
preparation, but it ia harder and whiter than common wrpnght 
iron. This hardness and color may be owing to a small quantity 
of carbon which it contains, or perhaps to the nickel ; in its nat- 
ural state, however, the color of the iron diiiers much iu different 
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parts. In name it is blaek, and bas no metallic lustre ; in others 
it has a brilliant metallic loslro, and is then always much whiter 
than steel or common iron. It is then but little susceptible of 

being tarnished when exposed to the action of the air ; the black 
part heins: merely tarnished, may be rendered white by a file | 
in some places it is covered witti a kind ol black varnish. 

The substance which constitutes the greatest part of the re- 
mainder of the mass, is graphite. This substance is not easily 
distinguished from the common graphite or plumbago, ezcepi 
that it is a little harder than the common granukur and compact 
varieties, and is also rather blacker, and makes a fnier, blacker, 
and more distinct line upon paper than common plumbago. 
When rubbed with a hard body it assumes a bright metaUic lus- 
tie. It is not pure graphite, but rather a mixture of giaphite and 
metallic izon« The iron can be partly remoTed by a magnet 
when the graphite is reduced to powder, but a consideiable por> 
tion remains mixed with the graphite, which, when acted upon 
with hydrochloric uciU, dib^uived wiiU a busk eiiei ve^ceace of 
hydrogen gas. 

The suiphuret of iron, or pyrites, occupies the smallest portion 
of the mass. This pyrites is not attcacted by the magnet, nor 
does it seem to act upon the magnetic needle. It can easily be 
cut with a knife, and is consequently softer than common pyrites. 

It does not give sparks when struck with steel, another property 
which distinguishes it from common pyrites. It is easily soluMe 
in diluted hydrochloric acid, with a brisk evohition of suiplmret- 
ted hydrogen gas, leaving a mixed powder of white and black in 
the fluid* It has a more or less sub-lamellar structure, in which 
no regularity can be perceived, and a color between bronze yel* 
low and copper red, oflen tarnished. 

The hydroxide of iron, which forms part of this mass, is a 
heterogeneous mixture of the varieties of the ore trcnerally known 
under the names of brown iron ore and yellow ochre, and resem- 
bles this terrestrial mineral. Its color is generally brownish black, 
passing into liver brown. The ezteroal surface of the mass is 
covered here and there with the yellow earthy variety (yellow 
ochre) ; how far this covering extended, I am not able to say, as 
the mass was too roughly handled before any {;;irtof it came into 
my possession. Its fracture resembles lliat of the conmioti com- 
pact brown iron ore. The blackish brown variety is so very 
hard, that the best file is iomiediately dulled upon it, and leaves 
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particles of the steel on tlic surface of the ore. Nevertlieless, 
the whole is not of uniform hardness j a part, particularly the 
li?er brown, being acratched by the file. 

Some small cavities in it are lined with lamellar crystals, le- 
aembliiig those of white pyrites. - 

This hydroxide, which serves as a matrix of the metallic iron, 
is not, judging iioni my specimens, abundant in the interior of 
the mass, but the exterior of the mass is entirely made up of it. 
At some places it is about one inch thick, while at others it is no 
more than one quarter of an inch, showing here aad there small 
points of the metallic iron piercing through it. 

Sach are the characters and appearances of this mass, of the 
date and circnmstances of whose fall, nothing is known. It was 
accidentally discovered near Cosby's creek, in the southwestern 
part of Cocke County, East Tennessee, aiid as I mentioned above, 
was considered as silver ore. Itideed, there is yet a fragment of 
it in the hands of an inhabitant, who asks for it $[500 — a sum, 
which would be some hundred dollars too much, if it were pure 
silver. 



1. Metallic Iron. — 100 grains of the metallic iron ^vc^e dis- 
solved in diluted hydrochloric acid, leaving a residue of half agraia 
of a black powder, similar to that obtained from the graphite. 
This solution being treated with nitric acid, to convert the pro- 
toxide into peroxide, was precipitated by pare ammonia. The 
precipitate being washed and ignited, gave 124 grains of perox- 
ide, = 87 grains of iron. The ammoniacal solution gave 16 
grains of protoxide of nickel, = 12 grains of metallic nickel, 
with a trace of cobalt ; loss, half a grain. 



% Graphite. — 50 grains of the graphite being pulverized and 
freed by a magnet from intermixetl iron, were acted upon with 
diluted hydrochloric acid. An effervescence took place, with 
"expulsion of hydrogen gas, owing to metallic iron, which was so 
intimately mixed with the graphite, that it was not attracted by 



Chmieal eonsHiusnts of the d^erent parts. 



Iron, 
Nickel, 
Carbon, 
Loss, 



87.0 
12.0 
0.5 
0.5 



100.0 
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the magnet. After the effermeence ceased, it was heated in 

order to dissolve every thing that was soluble. The insoluble 
part was washed and dried \ U was pure carboDi and weighed 
46^ grains. 

The hydrochloric solution being treated with nitric acid, to 
concert the protoxide of iron into peiozide, and precipitated by 
ammonia, gave peroxide of iron eqnal to three grains of inetallie 
iron. The filtered solution was treated with pure potaasa, and 

a hardly perceptible gray flocculeut precipitate was obtained, so 

that this iron was free from nickel. 

Carbon, ------ 46.5 

Iron, 3.0 

Loss, ------- 0.5 

100.0 

3. Suipkuret of Irtn. — A small fragment of the pyrites was 

dissolved in diluted hydrochloric acid, under a brisk effervescence 
of sulphuretted hydiogen gas. Part of it was insoluble ; this 
after being washed and dried, was exposed to heat, by which the 
sulphur was sublimed, leaving a black powder. The quantity 
nsid was too small to determine the proportion ; it is compoaed of 
mifyhur^ of iron and carbon, 

4. Hydroxide of Iron, — ^The hydroxide of iron lost about IT 
per cent, by being heated, and had all ilie charaxiteiis oi a siuiiiar 
residue from brow ii ironstone or haematite. 

This is not the only instance iu which meteoric iron has been 
fotnid iu the State of Tennessee. A small mass of it was found 
in Dickson County ; another, a few miles west of Canyfork in 
De Kalb County. The latter had a smooth ^^I x^y surftice, and 
was of an oval shape, its longer diameter being f^m 10 to Id 
inches. 

It is said tliat several masses have been foniid abont 20 m'dcs 
east from tlio v/arm springs in Buncombe County, North CaroUoa. 
I went to the spot, dining my last excursion in East Tennessee, 
but I could learn nothing with certainty concerning it, and did 
sol see any of the metal.* 

Nwbvill«, Tm., Nov, S, 1839. 



* Oii9 maMi at least, of meteoric iron has been iuund in this county, and an aoal- 
jdfl of It wtm publiihcd by Prof. C. V* 8Ji«pard, in this Jour. Fol. 36, p. SI.^Epi. 
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Art. V. — Notice of Trackn of Animals in Variegated Sandstone 
at Pdlzig^ between Ronneburg and WeissmfeU; by Hr. Dr. 

B. COTTA.* 

Transiated for this Journal bj Rev. Prof. VV. A. Larked, uf Yule College. 

AVmile recently engaged in revising the preparations for the 
geological map of Saxony, in the country between Ro!ineburg 
and Weissenfels, I frequently met with stone slabs iu the regioa 
of the variegated sandstone, which were covered on one side with 
the same sort of reticular padding as the track-sandstone of Hild* 
bufghauseo. These net-formed pads cotdd have originated in 
no other way, as every thing about them shows, than by the fill- 
ing up of clefts occai^ioned by the drying of thin layers of clay. 
But if thin beds of clay formed between sandstone strata, had 
time and opportunity for drying before the deposition of a new 
layer of sand, then manifestly there existed some of the essential 
pce-reqnisites for the preservation of ancient foot-prints; it would 
only be necessary that there should be animals at that period to 
roam at will over the soft clay, before the water covered it anew 
w ifli i>and. Under these impressions, 1 began to search for foot- 
iracks on my way to Pulzig, where, as I was informed, the slabs 
were abundant. Before reaching the quarries at Polzig and Klein- 
Porthen, I observed at a village, in a heap of building stones, sev- 
eral small elevated fignreSi which arrested my attention on account 
of their similarity in form and size ; their form, however, appear* 
ed so remarkable that I could hardly persaade myself they were 
casts of tracks, although 1 was in search of such. On arriving, 
however, at the quarry of Polzig, I obtained full evidence that 
these figures actually originated from the footsteps of animals. 
Several large slabs were here entirely covered with them, and in 
one place at the first quarry, on the left slope of the valley above 
Fdlzig, I found the track-stratum still lemaining, a portion dug 
tinder and covered on the under side entirely with reliefs. Such 
is the history of the discovery, though it is but jast to say, that 
had not Dr. Sickler led the Way, I should never have thought of 



* Nenw Jabrbuch flir M in«ralogi«y G«ognoiM, GMlogb nnd Petrefnktenlconde, 
lieramgtfgebeii von Dr. K. C. v. Leon hard und Dr. H. O* Broim, Ptofeaioraii aa 
te UaivOTiiMt m Utid*lb«i. InlMllaft. im. 
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looking for foot-prints here, nor recognized these when accident- 
ally found, as such. 

A. 




The form of these foot-reliefs, which resemble those of HilJ- 
burghausen in no other respect than the mode of their occurrence, 
is very peculiar, being two-toed, and more Uke horse-shoes than 
feet I sought in vain for any regular arrangement or the con- 
linuoua course of anyone individual ; all the tracks stood sii^ly, 
as in the above plate A, in as much disorder as if there had been 
a large tumultuous assemblage of animals there. For this reason, 
the forms of individual casts are often not expressed entire, and 
all are not alike, some being rounded behind, (2, 3, 7 and 8,) and 
others more angular, (I9 4 and 5;) sometimes we observe on the 
hind pact a little irregular prominence, (5 and 6.) These varia- 
tions may have arisen, in part, though hardly all of them, fnnn 
the inequality of the soft ground, from the impression and di- 
rection of the foot, ^c. The irregular position speaks rather 
for two-footed than four-footed animals. Some slabs are covered 
with little round bosses of the same size with the fooi-casts; 
these, however, occur only on the under surface of the layers rest- 
ing on the clay. Could the clay, in a certain state of softness^ 
have hardened on the foet so as to make their piints obseors ? 
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The net-formed pads had first led me, as already observed, to 
search for tracks ; I was, therefore, quite surprised to find them 
so rarely iu connection with the foot-tracks, although occurring 
very abundantly in the same quarry. The clayey underlayer of 
the track-strata happens to be so thin here ordinarily, ( an 
inch,) that it perhaps on this account did not crack in drying. I 
would remark farther on one striking peculiarity of the track-slabs 
of this place ; they are generally very undulatory upon the side 
opposite the impressions, that is, the upper, and more even on the 
under. The water evidently has had more effect on the sand 
than on the tough clay. 



New Red Sandstone formation. 

At Klein-Porthpii^ B. At Piilzig. '* ' 




t ■ . . , . ■ y. . , .ua^^^^ 

Approximate scale of the thickness of the strata. 



The track-reliefs occur at Polzig and Klein-Porthen, it is prob- 
ably only in two layers, whose particular position is indicated on 
the plate (B) by small arrows. These layers belong in general to 
the middle region of the variegated sandstone formation. They 
are characterized throughout the whole district by gray, yellow, 
and even white colors ; at Crossen, on the Elster, we see them 
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distinctly embedded npon the lower red tandetone, and in the 
Seal ▼alley, between WetsBenfels and DOrrenberg, they are cof^ 

erej by the upper re d clay. We find traces of track-casts also at 
Crossen, at Weissenfels, and at Gross-A^^a not far from Zeitz : 
however, only here and there, and perhaps less distinctly than al 
Polzig. At the latter place, the animals seem to have congregar- 
ted in henls. But however rare they appear in the other plaees, 
the wide extent of the region in citeumstances iavocable to their 
hardening, is worthy of attention. 

Tlie quarries of Polzig and Klein-Porthen arc situated iii paral- 
lel level vallies, arid ai c separated from one another by a nuHUiiain 
ridge about an hundred feet high and one mile broad. The ar- 
rangement of the individual strata in them is represented on the 
plate, (B,) and needs only a few explanations in addition* 

In both places, the sequence of the strata is tolerably unifomii 
although some variations exist with respect to thickness and in- 
ternal comf)Osition. The track-strata, indicated by arrows, may 
be rei^'arded as jKirallcl, since their {lobition in general corresponds 
so exactly, that they might be held as actually identical. 

The lowest track-layer in both places occurs in a minutely gran- 
ular gray-yellow sandstone, whose strata, from one to two feet 
thick, and separated by a thin layer of clay, are preferably em- 
ployed for the getting out of the larger building-stones, and oa 
this account, they are called by the workmen, " Werkbank."* 

Upon this follows, at Porthen, a firm, dark gray oolite, passing 
beneath into gray sandstone with traces of copper-green, but at 
Polzig on the contrary, a firm, gray sandstone, which only rarely 
contains oolite. At both of these places these strata are called, 
on account of their hardness, Eisenstein,'' and are used especi- 
ally for road making. 

Next, at Porthen, greenish-gray slate clay, called ** Schiefer- 
schntt," and the same at Polzig, but alleruaung above and below 
with sandstone strata. 

On this follows, at both places, the upper track-layer, on the 
under surface of the sandstone strata, which, at Porthen, are thin, 
and iipequeotly alternating with slate-clay, on which aoconnt they 

* The local tcroM ^inplojad by the workmen I have not thourrht it n(>rc.<-s.irj 
t'j trnnsl.Hc in itietcxtor plate I give ir literal signification Werkbank, jrAop- 
hoard or ir.-yr!r-hfn-h : pi«on«?tr'tri , ironstone ; scliipfersoluttt , nhitr earth; cchal^«i]|» 

bauke, ttuUc-baaks i f oilier achuu, red earth; MadpUUea, taruiplaUi. — 2V. 
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are called, " Schalsteinbaukc ;" while at Polzig they correspond to 
the under " Werkbauk,-' and are called the upper Werkhjink." 
This sandsloue lorniation at Polsig, consists of tiiinner strata, is 
firmer, and more gray, on which account il is called| in the apper 
legion, Eisenstein but I found no oolite there. 

Oq these sandstone strata, follows at both places, slate-clayi 
with one or two sandstone plates intermediate. At Pdrthen, how- 
ever, it is colored rather red, than greeiiibh gray, and ib ihtjre call- 
ed, "rother Schutt." Uf)on this, rest the so called, Sand plat- 
ten,'^ thin, yellow sandstone strata, which extend over a much 
larger region at Porlhen than at Polzig. 

The slatOKslay and sandstone, finally, which corer these send 
plates, occur onl^ in some places in the highest parts of the quai^ 
ries, and in general considerably contorted. 

The engraved j late is not to be regarded as geometrically exact, 
for the thickness of the layers is only conjectured, and it is in 
the main, a representative of several contiguous quarries, rather 
than an accurate copy from one, which appeared to me would be 
exact enough for the present object 

I proceeded in a similar manner, with the copies of the foot* 
tracks: they are sketched, indeed, individually exact, according 
to their natural size, being even measured with the compasses; 
but their relative position is arbitrary, they being j laced thicker 
than IS usual on the slabs, as the most disiincl ndjeis of several 
individual slabs, are united in a small space. Besides, the form 
in these hasty ontlines, may be more sharply marked out, than ie 
really the case in nature, in order to make op for the want of a 
practiced hand, which alone can represent any thing distinctly, 
and yet true to nature. These sketches may give an idea of the 
thing, but a belter account may be hoped lur, from Profesbor 
Kossiriassler, for whom I have this day ordered a wagon-load of 
the large slabs to Freiberg. 
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A«p. Yl,—OhseivaHm8 on the Aurora Borealis of September 3, 
1839; coniaiuuicated by Edwabd C. He&hicKi Rec Sec. 
Ck)nu. Acad. 

On the night of Tuesday, the 3d of September, 1839, an ex- 
traordinary display of the Aurm Borealis was seen in all parts 
of the United States, and was probably also Tisible over a large 
portion of the northern hemisphere above the latitude of 30^. 

The public attention tlirouehont the country, was much attracted 
by this display, and numerous descriptions of its phenomena 
were published in the newspapers. I propose here to giro a brief 
abstract of some of these accomits. 

1. New Haven, Observations were made here by Mr« A* BL 
Haile, Mr. F. Bradleyi and myself, and doubtless also by many 
others. The auroral light was first noticed about half an hour 
after sunset, and of course while the twihght was quite strong. 
At this time the sky was miiclj ol)scured by thin clouds, but these 
gradually dispersed. As daylight faded, the Aurora grew more 
conspicuous, and soon presented a most splendid scene. So many 
good detailed descriptions of great Amoral displays have however 
already been published in this Journal, that it seems unnecessary 
to attempt in this place a very minute account of the partienlan 
of this instance. Previous lo miduij?ht, there were three or tour 
seasons of maximum eners:y, during wiiicli a large portion of the 
heavens was covered with a vast assemblage of streamers of vari- 
ous hues, in which crimson and silver-white predominated. 
The exhibition was, on the whole, quite equal in splendor to any 
which we have ever seen in this region. Several times in the 
course of the evening, the corona was distinctly Ibrmed, mvel* 
opetij as usual iu a tumultuous, ever-shifting mass of Auroral 
light. The mean of numerous observations of the altitude of 
the centre of the corona, taken by a plumb-quadrant, gave 749; 
which is not more than half a degree greater than the present 
magnetic dip at this place. Before 9h. 26m. there was but liiile 
undulation in the stieamera, but about this time the Auroral 
waves began to show themselves, and soon flashed up towards 
the zenith with great magnificence. Low in the north, we saw 
ttt this time, what appeared to be short dark columns rising across 
the intensely iununoua band which lay there, and then almost 
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instantly yanifihing. This was often repeated. The southern part 
ol the heavens was occupied with streamers to very unusual ex- 
tent. The arch bounding the streamers on the South gradually 
descended, so that at lOh. its vertex was not more than 10^ above 
the horizon. We were consequently led to infer that this occur- 
rence extended very fax to the south n», which has been found 
to be the fact. 

At 7h. 37m. T stationed within the honse, a sanreyor's compass, 

so that the needle coincided with the N. and S. points. At 8h. 
7m. il stood at 30' W. of N. At 9h. 7m. a splendid rod blaze in 
the E., needle N. Ziy E. : 9h. 27m. needle 0. At noon on the 
4th, the needle stood at N. P 30' W., so that, (if we assume, as 
IS most probable, that the needle had then regained its usual plaee,) 
its north end was not observed during the Aurora, to be carried to 
the west of its mean position. Oirctimstances rendered it incon- 
venient to retain the instrunieiit any longer in the place it occu- 
pied durirjg the Aurora, so that it can not be ctndidently asserted 
that the influence of the Aurora was entirely ended at noon on 
the 4th. The needle is much less sensitive than that of the va- 
riation compass formerly employed. Of course I can not oom- 
pare the magnetic effects of this display with those of other great 
occasions of this kind. During the evening, the temperature 
was from 70° to 60°. At 9h. tlie dew point was 58°, tiie uir be- 
ing 65^. 

We discontinued our observations a little alter llh. at which 
time the display had greatly declined. A person who was abroad 
after midnight, informed me that about 1 A. M., (4th,) the spec- 
tacle was, if possible, more splendid than before. At 4 A. M., I 
found numerous streamers in active undulation, about the North* 
ern horizon ; but not reaching to a greater elevation than 20°. 

During the night of Wednesday, the 4th, the sky was densely 
overcast. A moderate Auroral display was seen at Albany, N. Y., 
at Middlebiuy, Yt, and probably at many other places where the 
state of the weather permitted observation. 

% NaskvOie, Tenn. N. lat. 36^ 9" 33''; W. Ion. SGP 49^. 
The following observations are contained in a letter to Prof. Sil- 
liman from Prof. James Hamilton, of the University of Nashville. 
" Although a resident in this city for more than six years, be- 
tween 1827 and 1835, I have never seen so beautiful an exhibi- 
tion of the Auioia Boieaiis, as that which occurred in the evening 
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of Se[ tember 3, 1839; nor have I beea able to Icam thai any of 
tiie oldest inhahilaiUs reineinber one of equal maginficfMice. The 
late display was but liuie luferior to those I have observed ia 
New Jersey, three times within the last four years. Abnnt 7 
P. Bl., the northern sky appeared anueually bright^ as if affected 
by lunar twilight. A large bank of vapor or thin cloud was dis- 
covered in the N., gently declining toward the R and W. points 
of the houzuii, and cxiotiding perhaps 3U^ in each direction. A 
similar hank of smaller dimensions was seen in the N. E., but 
less bright ihan tlie JNoi thcrn. In a few minutes, the upper edges 
of both banks, but especially of the Northern, had a whiteness 
resembling the enlightened disk of the moon in its greatest splen- 
dor. The bank was at this time about 12^ in height as deter- 
mined hy a theodolite. At 7h. 25m. a white streamer about 2^ 
in width, arose from the bank about N. 6^ E., and shot upwards 
t!ironL»h the Pole star as far ai^ the zenith, bein^ rather convex on 
Uie Western side. Others a[)peared numediately on b<Hh sides of 
it, passing throngh or near Ursa M<gor and Cassiopeia. The bank 
in the N. E. exhibited as yet no coruscations. At 7h. 4om,» the 
columns had become larger and more numerous. One embraced 
Ursa Major, and another Cassiopeia, without iarther exteusioQ 
horizontally. 'I'hese were both of a brilliant crimson color, and 
remained nearly stationary for a considerable time, while the in- 
tervening column became faint. A westward motion was soon 
ai^er observed in three principal columns, and about the same 
time a diminutioa in the brightness of the red ones. On ibis 
last occurrence, thin horizontal clouds of a red color were seen 
crossing the columns at an altitude of 30^, which however soon 
disapi eared. When the northern bank possessed less energy, the 
Nurtbi astern sent up to the zenith an intensely red column which 
continued to glow until nearly 9h., alternating however in bright- 
ness with those in the N. The Northern coruscations ceased 
about 9 P. M-i and the other bank gave forth afterward bat lew 
and less vivid streamers Before lOh. these had also eeased, yel 
the northern bank continued to exhibit its sUvery edge; and 
another disj)lay occurred after midnight. The Northern bank 
attained au altitude of 22^^ at 8h. 15m., and was aix^ut 3^ higher 
at 8h. 40m. 

A very bniliant white column, P wide, and 3^ W. of Arcto- 
rusi appeared to have undulatioiis in the disections of ita length 
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for a cofisfelerable time, as if caased by the gentle fbttr of a fluid 

on its siutace. The first column from the N. was evidently either 
\n nr very near the plane of the magnetic meridian. The banks 
continued to increase along the hri izon until 9 P. M., when they 
ezieiid49d from the E. to withia 10^ of the W« The extremities 
were not bright, bui had the usual a|ypeaiance of light clouds. 
At this most westerly point, a shower had arisen about sunset 
which had been driven toward the S. W., and during the Aurora 
flashes of lightning at a great disuiiicc were occasionally seen. 
These became less and less vivid, the storm hp\n^ driven away 
by a N. E. wiiKi, biowiiig at the rate of three miles, and increasing 
to about six miles an hour during the phenomenon. The needle 
(about 10 inches Ipng, and very sensitive,) vibrated through an 
are of 1^ W, while the columns were apparent, and on the fol- 
lowing morning it had rested in an intermediate position only W 
W. of ils greatest eastern linuL diinii^ the evening. The plate 
of an elorfrical machine, in an adjoining room, show ed more than 
usual activity, giving after two turns, pungent and loud sparks to 
the knuckles three inches distant. The season has been exceed-* 
iogly dry since the middle of July. 

Taking the direction of my transit telescope, I found the 
magnetic variation this day, (Sept. 7, 1839.) to be 6^ 6^ R" 

3. Al aXcw Orleans^ La., hit. 29^ 5S') the Anroral display \ 
was qnite conspicuons, and appeared so much like a large confla- 
gration, that the fire engines were called out to extinguish the 
flames. The altitude of the streamers is not mentioned* No 
corona was probably formed at this place. Being desirous to as> 
certain how far south a corona was visible, I made special inqui- 
ries of a friend at Ctaibome, Ala.^ (N. lat. 3 U ) where the Au- 
rora was very splendid, and Icam that it could scarcely be said 

that a corona was formed there, altliouch several times the Anro- 
ral columns were nearly united overhead. It is probable that a 
corona might have been seen within a hundred miles nortli of this. 

4. Carlyie, III (N. lat. 38^ ; W. Ion. 89^.) Prof. John Locke 
has published in the Daily Missouri RepuUican, St. Louis, Sept. 8, 
1839, a description of this Aurora, from his own observations. 
The display was of the most splendid character, and the point to 
which the streamers converged was determined by him to coin- 
cide exactly with that to which the dipping needle is there di- 
rected. Dr. L. had a few days previous found the magnetic 
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dip at LouisviHe Ky., to be 7(P 8', and on the 8th of Sept, he 
ascertained the dip at St. Louis to be 69^ 32^* 

5. Tliroughout England the Aurora of September 3d, is de§- 
cnlicfl as most gorguous. A confused and rhetorical account con- 
tained m a London paper of Sept. 4, (copied in N. Y. Journal of 
of Comoieice, OcL 12,) states tlmt the Aiuora ^' had a most alarm- 
ing appearance, and was exactly like that occasioned by a terrific 
fire. The consternation in the metropolis was very greet, thou- 
sands of persons were running in the direetion of the supposed 
awful catastrophe. * • * At two o'clock in the morning 
(4th) the jjiiciiomenon presented a most gorgeous scene, and one 
very dillicult to describe. The whole of London was illuminated 
as light as noonday, (!) and the atmosphere was remarkably clear. 
The southern hemisphere though unclouded was very dark, bul 
the stars which were innumerable shone beautifully. The oppo- 
site side of the heavens presented a singular, but magnificent oon- 
trust ; it was clear in the extreme, and the liglit was very vivid. 
There was a couUiuial succession of meteors which viuied m 
spleudor. They apparently formed m the centre ol the heavens, 
and spread till they seemed to burst; the effect was electrical, 
myridds of small stars shot out o?er the horizon, and darted with 
that swiftness towards the earth that the eye could scarcely ibUow 
the track ; they seemed to burst also, and throw a dark crimson va- 
por over the entire hemisphoie. ♦ • * Stars were daiiiug about in 
all directions, and continued until 4 o'clock, wh(Mi all died away.'' 

From this description some have imagined that there was ac- 
tually during this Aurora, a shower of shooting stars, similar to 
that seen on the 13ih November, 1833. Although it is doubtless 
possible that such a meteoric shower may occur on the 3d of Sep* 
tember, yet the statement above given, unsupported by other tes- 
timony, is altogclhcr inadequate to c^tiibiish the iacl. Tliis is 
evidently a loose and overcharged description, and it is enti- 
tled to a literal interpretation about as much as is an article pro- 
fessedly on the " November Asteroids," which was pubUshed in a 
Loudon paper in November, 1838, in which it is. asserted that 
"several stars of an ordinary size" were seen "shooting fr<m 
their original spots^ and falling apparently to the earth." 

• The Biatcmcnt of the altitude of the corona as observed in Brown Co., III. 
(p. 147 of this Journal,) is rlouhtloii^ incorrect. The e«timatc was probably nmte 
by the ajre i aad ia «ucli circumaUacos an orror of even 17 ^ i§ aot surpnnif . 
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Art. 'Sn\,'^AhstracU$of Meteorological Ohserrafions made at St, 
Johns, Newfoundland^ and at Canton, in China : with some 
Notice of the HiUf Yearly InequaHHes of Mfmvpheric Dietri- 
kuHonf whkh appeear in these ObeervaHons ; by W. C. Es]>- 
rasuo. 

The annexed summary of meteorological observations at St. 
Johns, was kindly furnished by Joseph Templeman, Es ]., having 
been printed by him for circulation. The summary for ten years 
at Canton, ia China, was obligingly forwarded by John Siade, 
Esq., and has appeared in the Canton Register. A comparative 
bttlf yearly analysis of these observationsi and of thoee made by 
me at New York, Is heiewith snbmitted. 

OhservaHons ai Newfoundland. 

The observations at St. Johna include a period of £ve years, 
ending with 1838. The barometer, we are informed, is 140 feet 
above the sea level. The annual mean of the barometer, dedn- 
ced from these observations, is inches ; while the mean 

of my own observations near the sea level at New York, for the 
same {ieriod, is 30.111 inches:* — ^shownig a diiTerence in the 
mean atmospheric pressure of 0.376 inch ; or more than one third 
of an inch of the barometric column.f Part of this difference, 
eqnal to about 0.180, is due to the difference of elevation of the 
two instruments ; which when added, gives 29*915 inches for the 
aea level at St Johns. If we assume the annual mean at the 
two places to be equal, there still remains a discrepancy of 0.196, 
or \ incli, nearlVr to be accounted lui. In the absence of more 
definite iuforniaiion concerning Mr. Templemairs barometer, T 
am incUned to ascribe this discrepancy to tiie stretcliing of the 
leather which forms the , bottom of the cistern, while in a moist 



^ At B BMM Mpentttre of the nensnry of about or 70° F. 

t I bad recently an opportunity tu romp are thttftdjuitmaiit of my glaM-ciitomed 

iiafOineter willi ilic standard of iho Royal Society, as trnnsmittt d by inrnnsof ono 
of Ncwmnn's best iroii-i i-tf mod barometers, in the care of Lieut Hiddel), R. A., 
who bas ciiargo of ihe iMaj^netic Observatory which is now eslabiished in Canada. 
The height of the mercury by the scale of my inglrument waa found to exceed 
that of the standard barometer by a mean of 0.015 inch : which 611a a little abort 
of the pcrmaneot allowaiiee I had made Ibr the capillari^ of the lobe ; the diam- 
eter of wfaich ia foor fifieeotba of an inch. 
Vol. ixiTiii, No. 8.^aa^liarch, 1840. 34 
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state, or while screwed up for safe transportation ; which are the 
most common causes of error in the adjustment of the scale to its 
proper height in barometers. iNow as the mean annual pressure 
at the two places, at the sea le^el, is presumed to be nearly equal, 
we may add 0.376 inch, or three eigbthe of an iach, to all the 
lesults in Bfr. Templeman^s summary, for the pnrpofle of com- 
parison with the observations at New York. 

With this assumed correction, we find that the mean height of 
the barometer at St. Johns, at ihe sea level, for tiie five haij years, 
which include the months of November, December, January, 
February, March, and April, which takes in the winter period, is 
•80.039 inches : while the mean of the five half years which in* 
elude the remaining months, is 30.184 inches. The mean prea- 
aore of the half year which includes the eommer, we here per- 
ceive, exceeds that which includes the winter, by the amount of 
0.14.5 iiiches ; or one seventh of an inehy nearly. 

At New Yorlc, I find on the contrary, that the mean pressure 
of the half year which inchides summer, for the same period of 
time, is ksB than that of the half year which includes the win- 
ter by 0.044 inch ; or something lese than ^ <^ > ^ 
mean for the winter half years being 30.133, while that for the 
summer period is 30.089. There appears no reabou tu doubt the 
accuracy of these results, in either case. 

This analysis shows also an average difference of pressure at 
the two places for the same half year ; assuming the same annual 
mean : the inequality for the winter period being 0.094 inch, or 
nearly one tenth of an inch grsater at New York than at New- 
Ion ndland ; while for the half year that includes summer, which 
exhibits ihe Itast fluctuations of {)ressure, and lu which ihe equi- 
librium of the atmos|)heie is least disturbed by vioieut wnids, the 
mean pressure is 0.095 inch greater at St. Johns than at I^ew 
York. 

It appears from the table, that the extreme range of the ba- 
rometer at Newfoundland during the five years was 2.54 inches, 

or two and a half inches, nearly: while at New York for the 
same })enod, as corrected one fortieth for variation in the cislorn, 
it was 2 *265 inches ; or two and a quarter inches^ nearly. The 
difference of latitude in the two places is 6^ 5^^; the difierence 
of longitude 2P 2Si' ; both places being on the western margin 
of the same ocean* 
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OhserwUions at CanUm. 

If we now turn to the observations at Canton, we shall find the 
mean hnlt^ yearly results for ihe same mouths, for tea years, as 
follows; V12. 

llean pressure of ten half years, November to April 

inclusive, . • . 30.140 inches. 

Mean pressure of ten half yean. May to October 

inclusive, . . . . 29.868 inches. 

Thus, at Canton the mean presiiure of the wiiiter half year 
exceeds that of summer, 0.272 inch, or more than one fourth of 
OH inch. The latitude of Canton is 23° 07' N., being nearly in 
parallel with the north side of Cuba and part of the Bahama Isl- 
ands : Ion. 113^ I4f R The mean height of the barometer for 
the ten years observed at Canton, is 30.005 inches ; but if we 
add a correction for an assumed elevation of 40 feet above tide, 
it will be 30.051 inches. We may infer, therefore, that there is 
little error in the adjustment of the scale of inches in this ba- 
rometer. 

Assuming the same mean annual pressure for Canton as at New 
York, the following comparison of the half yearly results at these 
two i^aces may be instituted. 

Winter half year. Summer half year. 

Mean at New York, 30.133 30.089 

Mean at Canton, as adopted, 30.246 29.974 

Excess at Canton, 0.113 in. ExcessatN. Y., 0.115 in. 

The inequality at these places for the two jieriods, being the 
same in kind, but diii'eniig in degree by more than one ninth of 
an inch; the inequality being greatest at Canton. 

If the results at St. Johns, Newfoundland, be compared in like 
manner with those at Canton, tbey will ai^pear as follows : 

Winter half year. Summer half year. 

Mean pressure at Canton, 30.246 in. 29.974 in. 

Mean do. at Newfoundland, 30.039 30. 184 

Excess at Canton, 0.207 in. Excess at N. F., 0.2 1 0 in. 

These results are different in kind and the inequalities greater 
tha!i those between Canton and New York: the meau inequali- 
ties being more than one Ji/th ^tf an inch. 
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The inequalities of prettuie in the opposite seasons at Osnton 
will appear more strongly, if we omit the months of April and 

Ocluber, which have nearly the mean pressure of the year. AVe 
have then a mean for the live niontlis of the norllierly monscK)n 
or winter period, of 30.178 inches : the mean for January being 
as high as 30.^ inches. But for the five months of the south* 
erly monsoon we find a mean of only 29.836 inches ; and the 
mean of July and August is still lower, being 29.80 inches. We 
have thus an inequality of 0.342 inch : more than one th^tA of 
an i/ic/tj for the average period of the two monsoons ; while as 
between January and July and August, in the opposite monsoons, 
we have the still greater dilference of 0.440 inch^ approaching 
to half an inch of the barometric column'. I have alluded to this 
extraordinary inequality of barometric pressure, on a fonner oc- 
casion.* 

In regard to the prevalent winds at Canton, and their state of 
humidity, we perceive that the greater number of rainy days and 
the greatest dujjressiun of the barometer, accord nearly with the 
period in which the southerly monsoon most steadily prevails. 
The smallest number of rainy days and greatest atmospheric 
prsssure accord equally with the prevalence of the northerly 
monsoon. 

At New York, and also at Newfoundland, the tendency of the 
winds and the distribution of rain, throughout the year, is proba- 
bly more uniform than at Canton j but the region about New- 
ibundiand is believed to be somewhat remarkable for its humidity, 
particularly in the summer months ; while, as we have seen, in 
the latter season the barometer maintains more than its average 
elevation. 

In view of all the facts presented, therefore, there appears no 
good reason to ascribe to hygrometric considerations, iu any con- 
siderable deLrree, the great diliercuces iu the equality of atmoe- 
phenc distribution which are here brought to our notice* 

Siow York, December 3d, 1339. 



* See tlui Joumtl, Vol. xnni, p. 964. 
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" Remarks,— St. Johns is in lat. 47^ 34' 3" N. and Ion. 52° 38' 
3y / rpijg hgig[^t Qf jjjg barometer above the level of the sea 
is HO feet. From the foregoing table it will be observed that ia 
the peculiar climate of this Island the mean tempemtuie of the 
month of September is verf Jittle below that of July, whilst that 
of October is nearlyr equal to that of Jane. The first fortnight in 
February is usually the severest part of the winter — in wiuch pe- 
riod the thernionu tor in some seasons sinks to from 10^ to 20^ 
below the zero of Fahreaheit. It will also be seen that in the 
year 1836 there was only one month (August) in which frost did 
not occur. The tempemtuie above shown is the mean of the 
maximum and minimum of every 24 hours commencing at 9 a. k 
It generally happens, therefore, that the greatest degree of cold 
occurs on inoming' follmting' the date here shown. Where 
two dates are mentioned, it showSj of course, that the same extreme 
occurred on both days. 

"As regards the barometer, it may be observed that it is scarcely 
ever steady for 6 hours together. Its oscillations are often great 
and sudden, sometimes as much as from 1} to 2^^ inches, in the 
course of 36 hours. These are greatest and most frequent in the 
winter months — during which period almost every variety of 
weather is experienced in the course of every fmir days. The 
barometer attains, during that interval, to the height of fi-om 30.20 
to 30.40 inches, the weather being calm and serene and the cold 
severe^^he mercury soon indicates a change— a breeze spdngs 
up from the S. EL and increases to a gale with snow and drift, 
^riiio IS most frequently, although not always, succeeded by 
heavy rain from S. W. (the temjierature, which in the morrung 
was perhaps near or below zero^ rising to above 40 degrees) and 
in a few hours the wind, which genemily subsides after the rein, 
suddenly shifts to the N. W., with a strong breeze. The barom- 
eter (which on these occasions ftills mpidly and almost always 
sinks to several lOths below 29 in.) then begins to rise again, as 
rapidly as it had before fallen. At the turn of ihc Inuoiiieter, the 
gale increases for a few hours, and ihen gradually subsides. The 
barometer very rarely rises above 30.50 inches, and has never, 
except on one occasion, during the above period of five years, 
fallen as low as 28.50 inches." 
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Aar. YOL^Absiract of a MHeorokgieal Journal for the year 
1839, kept at Marietta^ Ohio, Lot, W> W N., and Lon. 4^ 

28' W. Washington City; by S. P, Hu-dreth, JVL D. 
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Remarks on the year 1839.-^The mean tempeiatuie for the 
year 1839 is 52.64^, which ia two degrees greater than that of 
1838, and may be considered as abont the mean for this place. 
The quantity of rain and melted snow is 33.32 inches ; and is 

two inches less than that of the preceding year, which was con- 
sidered as a remarkable one for the little rain that fell in the latter 
half of it, and is about nine inches less than the mean amount 
tot this region. In tlie past year, however, the distribution of 
rain has been very equal, so Uiat every month had its due share 
in such seasonable showers as to aflbrd a good supply for vegeta- 
tion, and the crops of all kinds of grain and grass were never 
more abundant. The mean temperatures of the four seasons are 
as follows, the winter being made up with the aid of December, 
183S, which properly belongs to it. 

Winter months, 33.27^ Spring months, 54.84<> 
Summer months, 69.88 Autumn months, 49.43 

The winter was milder than that of 1838 by three degrees, 
and the spring warmer by five degrew. The summer was cooler 
by nearly five dcgroes, and lar more pleasant and fruitful. Au- 
tumn varied but little from the preceding one. The pear and 
cherry tree were in blossom on the 11th of April, the apple on the 

Vol. ixinu, Mo. 2.— Jan.-Maicb, 1840. 36 
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17th, and Cornus florida on the 24th. An unusual depression of 
temperature on the 4ih of March, sinking the m<*rcury to four 
degrees below zero, destroyed nearly all the blossom buds of the 
pear and the peach. Apples, and all the smaller fnuts, were 
abundant. The severe storms in December, which visited the 
coast iu the eastern states, were but slightly felt here. On the 
15th, and 28th of December, we had falls of snow, accom- 
panied Willi but little wind, amounting in all to about a foot 
Thirty miles west of this place the grot it id li;is barely been cov- 
ered with snow, to this time, the twentieth ol Jaiiuary, while 
E. and S. E. as we approach the mountain ranges, it has fallen 
to a depth unprecedented for many years. The same great 
abundance of snow seems also to have attended the storms in the 

middle and eastern states. 
Janiiafy 80, 1840. 



Abt. IX.— Z>escny(fo» of a New CrnnpentaHng Pendulum; by 

William Ghmm Jomzs, A. M. 

DcmiNo the latter part of the' past year, while engaged in some 

interesting astronomical observations which required coiisideruble 
accuracy, it was indispensable to procure a time-kee|x>r whose rate 
would not be aQected by the variations in the temperature of the 
weather, to which all such machines, of ordinary construction, are 
liable. The ezpensiveness of a chronometer which could be 
relied upon for such a purpose, rendered a resort to some mora 
economical instrument dedrable, if it could be depended upon. 
The gridiron pendulum as well as tlie meicurial one, both of 
which have been designed to effect this object, were Tound nnsat- 
is^Bictory ; the former from tiie difficulty of procuring au exact 
a4jo9tment of the different rods of which it is composed, ao as to 
produce the desired counterbalancing expansion and conttactioii, 
and the mercurial pendulum proving upon experiment too seosi* 
live to be relied upon. Under these circumstances, I contrived a 
5nn[>le arrangement for a pendulum, acting upon the principle of 
the lever, winch performed with so much accuracy that 1 have 
been induced to present it to the notice of the readers of the 
American Journal, believing it will not prove uninteresting to 
those engaged in scientific investigations lequiiing great uni^ 
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fbrmity of action in a time-keeper. The arrangement of the |Mrtr 

is so simple as to be readily understood by any skilllul workman, 
and as it is entirely free for tho adoption of any one who may 
prefer iu cou^ructioQ, I have prepared a descriptioa and diagram 
to reader it intelligible. 

Fig. 1, shows the whole pendulum, the 
doited lines representing similar parts to those 
on the opposite side, and are introduced to 
reiider the drawing more easily understood; 
a is a similar spring to that which is attached 
to the pendulum of an ordinary eight-day 
dock, and is firmly attached to the perpea- 
dicnlar brass bar 6. Through b there is the 
usual opening for the guy-wire, which gives 
motion to the pendulum. Tliis bar is firmly 
a&xed to the transverse bar c either by riv- 
eting or soldering. On each end of the bar c 
there is attached a brass rod and one inch 
from each of these there is also affixed a steel 
rod c, e. These four rods pass throng 1 1 the bar 
p, which is intended merely to preserve them 
in their proper position, and is attached to the 
two brass rods by a pin passing through both, 
while the steel rods are allowed to move 
frsely through the holes. At/, a transverse 
bar or lever is affixed to d by a loose pin pass- 
ing through them, and the same attachment 
is made to the steel rod e at g. This bar is 
four inches long, three inches of which ex- 
tend from g to A, and a similar one is at- 
tached to the dotted rod d and extends on 
the opposite side. At h there is another loose attachoient to the 
rod «, which is of steel, and which is agam affixed to the bar k. 
At k tliere is a permanent barm, which passes through the weight 
o, and has the usual adjusting screw n at the bottom. 

RaHonale. — Suppose that by an increased temperature of 20^, 
the steel rods e, e, are expanded in length mcYx. The 

rods f/, r/, being of bia^s, and a small fraction larger than the steel, 
will expand ^ of an inch by the same increase of temperature, 
it being an established theory with the best French chemists, 
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that the lelatiTe effect of the temperatora upon the two metals 

is as 3 to 5, or nearly double the expansion in brass as in a 
steel rod of similar size. The outer rods then have expanded ia 
length y'y of ail inch more lliau the inner rods. It will be appa- 
lent from a slight inspectioii of the drawing, that as the brass rod 
d and the ateel one e are attached by a eonnectiDg pin to the 
tvaoarene bar / that by d expanding moie than that / 4 
becomes a ]ever, ^ being the fulcrum, and as ^ A is three times 
as long as / j;^, consequently if d be expanded y'^ more than e, 
the end h will be elevated j\ of an inch, and iliereby raise the 
weight 0 ^ of an inch more than the expansion oid has depressed 
it. This increased elevation is intended to allow that the spring 
fi, the bar 6, the rod and the bar m, unitedly, will expand ^ of 
an inch also, and if so, it mnst be apparent that the whole pen- 
dulum has preserved its equilibriam and remains precisely of the 
same length as if no change had Lakun place ui any of its j-arts. 

Fic. 2, shows a perpendicular view of the transverse bar f hy 
arranged so as to admit the corresponding bar ibr the other side 
to work freely, and at the same ^ 

time preserve the four upper f . :j;.z:z:r rt 

rods upon a line with each ^ 
other, which, as the levers in- 
trude will J 111 each other, could not be done without the recess as 
shown in the secLiun. The same letters correspond to the same 
parts in Figs. 1 and 2. The dotted lines in Fig. 2, are intended 
to show the relative position of the lever which ia attached to the 
dotted line d^ Fig. 1, in regard to the other* 

Balttmora, Hd., 1834. 



Art. X. — Some accoufU of Ithiex. Town's improvement in the 
construction and pracUeal eseoiiltkn of Bridgef^ for Road$t 
BaUroadSf and Aqueducts, 

Thc improvement which is described in the following paper, 
was secured by patent in 1835, and is intended as a general sys- 
tem for the construction of bridges, whether of wood entirely , or 
of cast or wrought iron, over rivers, creeks, harbors, &,c., where 
required for any kind of conveyance ; either with wide openings 
between the piers, of two hundred to four hundred feet, or with 
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flnaller openings ; whether the pieis and abutments are of scones 
fiamed timber upon mud-sill^ or piles driven into the bed of the 
river. 

Economy of expense, great strength, durability, and a level 
road way, united in a general system of building bridges, &c., 
suited to any part of the United States, which may be con- 
structed of such materials as can be obtained in any part of the 
country, are what is attempted, and it is confidently hoped have 
been accomplished. 

The subject is here explained in a general manner, with re- 
marks, also, on some of the disadvantages which liavc heretofore 
attended the other modes of construction, which, by this improve- 
ment, have been guarded against or obviated. 

A quarto pamphlet has just been pubHshed, and may be had at 
the principal bookstores in New York, giving a very minute de- 
scription and explanation, by engravings and otherwise, of the 
principles, as well as the practical and mechanical execution, in 
detail, of all that appertains to the construction of the patentee's 
latest improvements. 

A model may be seen at ilie Patent Oilice, Wasliington City, 
and at the American Institute, back of the City Hall, City of 
New York, at which latter place the patentee may be found, or 
letters post-paid, directed to him there, will be promptly at- 
tended to. 

The great and increasing use of wooden bridges, and the fre- 
quent obstruction by freshets and other accidents, in this exten- 
sive country, intersected with its rivers, immense both in num- 
ber and magnitude, render unnecessary any apology for improve- 
ments introduced ; especially if either the great annual amount 
of capital expended, or the important daily use of bridges for 
roads, railroads, A^., be considered. 

The patentee's former improvement in bridges, in 1821, was 
published in the American Journal of Science of that year, and 
subsequently in a pamphlet, but too brief for tiiat correct ill iistra- 
tion of the subject which is to be found in the pamphlet now re- 
ferred to, for this last improvement, or in the general manner 
which here follows in describing it It consists principally in 
the introduction of two, or in some cases more, series of truss- 
braces, diamonds or lattices, by which two very important advan- 
tages have been realized, neither of which, it is believed, couid 
be realized to an ec^ual extent in any other manner, viz. 
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IsL An immense additional strength may be obtained, vidi 

much less quantity of plank in the etriiig-pieces, in proportion to 
the strength, stiffness, and durability thereby gained ; especially, 
as double the numlier of tree-nails pass through all the string- 
pieces which are iu the middle of each truss, or between the two 
aeries of imss-biaces, and thereby aecure the splices of the plank 
composing the slring-pieees, in a much more effectual manneri 
against their ienswn $tram^ which is great, and therefore requires 
the best possible secarity to counteract it. This manner is 

eflcctual, even wiLhout ihe aid of iron, to a greater degree than is 
practicable in any other manner known in practical merhaiiics. 

2. Tiie great evil, so much complained of in the iirst mode, by 
all bridge builders, Tiz. of keeping the trusses straight, or from 
warjnng, twisting, or leaning sidewise, is by this improvement 
antirely done away ; it being more easy to keep the tmeses in 
their true position, and have them remain so, than in any other 
mode ; because, first, the trusses are of greater thickness, and 
therefore le^is liable to admit of any nirve, twistin*?, or deviation 
from their true position. And secondly, bcrause the trusses run 
horizontally, they are less liable, even with the same thickness, 
to get out of their stmight and Tcrtical position, than would be 
the case with the arched bridge, which, by rising higher at the 
crown of its arches, gives much greater leyerage to its own gref^ 
ity, and to the winds, for a deviation from its true position, to 
that of a curved or twisted one, which might impair its strength 
or salety. 

It may be stated, as it is believed by the patentee, that with 
this last improvement, his mode of constmction, for all important 
purposes, is snch as to ayoid ali possible objections of erery kind, 
for whatever purpose it may be nsed ; bat more especially for 

bridges of very wide spans, as also fur railroads and aqueducts, 
which indrsi ensably require great strength, and a level road-way, 
which other bridges would not admit of, to an equal degree, how- 
ever much might be expended in their construction. 

The patentee is aware, that some engineers have by some 
means obtained the opinion, that this improvement, though good, 
and very strong for a proper extent of span, as well as more 
economical than other modes, is not as well suited to very wide 
spans, as possibly some other mode might be [ There could not, 
most certainly, be Ibraied an opiniou more enoneous* With 
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twenty years' experience in bridges, the patentee feels confident 
of no one fact, in science and practical mechanics, more than 
this, that the wider the spans are adopted, ttie greater, by far, is 
the strength and durability of this last impcoFement, when saita^ 
bly executed to such width of spao, compared with any other 
mode of constructioii now in use. If, indeed, this were not the 
£Mt, beyond a doubt, in the mind of the patentee, he certainly 
not only would not trouble himself with its introduction into 
public use, but would promptly admit that this, orany other mode 
not possessed of such principles, would neither be entitled to the 
credit of a general system," or be possessed of any other ad- 
Taotages worthy of public confidence or pationage. 

It has e^er been hi^ opinion, even from the jfrs/, that this mode 
of combining materials, when properly perfected by practical ex- 
pericnce, was such as not only to possess all the advantages that 
science could rciulpr in its mathem:Liical principles, but also to 
have the imiuense advantages of the application, in its mechani- 
cal execution, of materials, which may be procured in any 
part of the country, with the greatest ease, dispatch, and econ* 
timy. 

It is also found, in a long practice of this particular principle, 

that tlie advnjitagcs in the mechanical execution, by using light 
timber, combined of sawed planks, and by a distribution, there- 
fore, of the strain or weight to be overcome, niio such an almost 
innumerable number of nearly equal parts^ that the strength of 
any material, even the $t^hatpine, becomes abundantly sufficient 
to sustain its portion of such strain ; and the mode, also, of se* 
curing each and every part of the construction, without the aid 
of iron, becomes practicable — so amply sufficient as to etj^ure 
strength, rigidity, and duiabihiy, to a degree, most certainly not 
to be even very nearly approached by any other system of com- 
btnaiion and mechanical execution in practice. The great and 
equal distribution of the material, in the sides or trusses of the 
bridge ; the immense number of intersections or crossings of the 
timber, in each truss, which are, each and all of them, thoroughly 
secured by luui, liiruc, or two Iia7'd wood tree-nails, of two mches 
in diameter, according as each particular intersection may require, 
in the importance of its situation for the purpose of bearing its 
part of the strain ; and, lastly, and by no means the least impor- 
tant, the advantage gained in thiamodSi which has never been 
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accomplished or claimed for any other armngemeDt, viz. of 

having all the stm<n <^r weight, of every descripCion, which the 

bridge can be made to receive or sustain, whether it be its own 
w^eight, which is generally the greatest, or any other, such as 
proves of cattle, or trains of cars, with locomotives, &.C., so dis- 
tributed, that in ail cases such strain or weight is sustained, in 
due proportion, by every piece of plank composing the sides or 
trusses, in a direct end-grain strain, viz« either a tension or polling 
strain, or a thmst or pushing strain. In both instances, of coorse, 
therefore, the strain is exactly in the direction of the length of 
the pieces. The great adv antages of this one particular point, in 
the construction of bridi^es, is very important ; and in wide spans, 
this importance is increased to a d^ree that can only be duly 
appreciated by the most experienced and sound practical engi- 
neers. 

That the plank composing the trusses is liable to shrink, is 

true ; but as the stiani is, in all important respects, in the direc- 
tion of the length of such ] huiks, it is therefore evitieut, that 
such shrinking cannot produce any effect, unless it be to do good, 
by holding more firmly to the three or four tree-nails, which pass 
through each plank, in several places, and, of course, cannot be 
affected in any other manner than to be more tight on the tree- 
nails, in the direction of the width of the plank, but withont 
alteration in the direction of their length, which alone could have 
the least effect to do injury. What is stated in regard to shrink- 
age, is also true, to a greater extent, in that of the raasliitig or 
compression of timber ; in this arrangement of construction, there 
is not the least tendency whatever to the compression of any of 
the plank composing the trusses, by any strain to which they are 
liable in their own support, or the 8up)X)rt of any other weight ; 
except, only, where the trusses rest upon the piLis, and this only 
by its own gravity, and not by any stram or comjuessiiun occa- 
sioned hy tlie mode of construction, as is the case in all bridges 
of other modes of construction, where posts are introduced for 
the insertion of braces, by tenons and mortices, and where, of 
course, the accumulation of shrinkage, and the compression of 
the posts, by a great strain on a few points, both contribute to 0{v 
erate towards the u eakeinni^ of the bridge, so as to give it a vibra- 
tory motion, which, in lime, is sure to do violence to a bridge, 
and, in the end, destroy it, or occasion large lepaixs, and the ooDr 
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stantly tightening of wedges and other parts ; which, however, 
caunot possibly raise a bridge which has once sealed, or become 
weak, from such looseoeas of its parts, and the Gonseqaent vibrar 
tions thereby occasioned. 

Nor 18 cast iron, whatever expeose for it may be iiicorred, any 
more than a irery partial remedy ; for still, the wood will both 
shrink and he, by tlie greuL jjrtii^snre of the }kirts, compressed ; so 
that in a span of 100 feet, if made in a shape of parallelogram 
trusses, wiih a tie-striog piece at tiie bottom, to prevent a iiorizon- 
tal thrust or pressure against abutments and piers ; and, as usual 
in iMTidges depending on exact and expensive execution of car- 
pentry, with king-posts at every eight or nine feet distance, and 
filled up between them, with any kind of double braces, whether 
with iron footings, or even wiiliont them; still the shrinkage 
and compression, both, of each post, must take place, and, con- 
aequeotiy, the accumulation of shiiakage and compression of all 
the posts. Some eleven or twelve, in the hundred feet span, will 
operate to one end, vis. to give the bridge motion, by use, and a 
depression to a line below its first position. By wedges, care- 
fully driven, and with the most prompt attention at all times to 
them, a part of the evil may be prevented, but by m^' tnt his can 
it be fully prevented, even in so small a space as lt>() feet. When 
spans, however, of 150, 175, 200, and from 200 to 300 feet, are 
required, and, of course, the strength requisite for the support of 
such a span, so very much greater, while, at the same time, the 
accumulation of shrinkage and compression of timber becomes 
twice or thrice as great as m the span of 100 feet, from the fact 
that so many more such posts are necessary to its construction, it 
must be, beyond all doubt, perceived, that such constructions, 
from these dissdvantages in their execution, by which they are 
inevitably exposed to such disadvantageous frailty in the material, 
for which there is no remedy, and which the mode of using or 
corobitiing does not provide against, or remedy in the execution, 
must be defective and of short duration. 

Hence it appears, to a certainty equal to mathematical, that, at 
no reasonable expense can there be bridges of the other modes of 
<X)nstruction of wide spans, constructed with an arrangement of 
the materials, such as to admit so much pressure or strain, on 
comparatively a few points ; and, at nearly all of them, the strain, 
depending so much on a pressure against the side grain of a ma- 

Vol. xJLxvjii, No. S.--Jtn.-Marcb, 1840. 96 
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terial so fiail, and so certain to be operated upon by two siich for- 
midable evils as shrinkage and compresbion, and liiat, too, in the 
accumulated quantity of from twenty to thirty posis, and twice 
or thrice the number of braces, all of which abo admil of the 
same evil, to a very considerable eitent Time has shown, and 
will in future show, the truth of these obesrvatkms, to such an 
extent as will fully remedy the evil. 

The original mode of using the arch, by Burr, Wemwag, Field, 
and many otiiers, it must be admitted, had the very important 
advantage of sustainuig the most important portions ot the strain, 
in the direction of the length of the materials, as in the arch- 
pieceSi which, indeed, were the main support of the structure. 
In theoe constmctions, in which the arch is so conspcuous for 
the strength and beanty of the superstructure, (for beautiful, il 
must be admitted the arch is, when applied with good taste, ) there 
seem to be evils too great to be overcome, by the most pioibund 
science, or the most re£iued practical experience in execution. 
Some of which are— . 

1st. The great expense of construction, too great, by far, to be 
incurred, except at a few points, where the great importance of 
the work, and a command of great wealth can be united. 

2d. The great horizontal tlirust against abutments and piers, 
requires great expense in its construction ; and even then, when 
an accident destroys one arcli, the others, by their own gravity, 
destroy not only themselves, but their piers also, to any length 
to which the bridge may extend. In bridges of many axches, 
Iherefore, it would be fearfully imprudent to construct them ia 
this manner, even if means might be had for the purpose. Two 
bridges of this kind were erected over the Schuylkill, at Phila- 
delphia, many years ago; one of three arches, the other of one 
arch ; and although so short, each one cost a very large sum to 
its proprietors. A third, for the Western Aailroad, was erected 
six or seven years ago, a short distance above the other two, oo 
fine stone piers of solid masonry, laid in coffer-dams. It has five 
or six arches, but in their construction the more modem mode of 
attempting to add what is termed a tie, to the arches forming a 
level road-way, and at the s ntie time, relieving the arches fi\>m 
the ht)iizontal tiirnst or piessnre against abutments and piers. 
This mode has recently been much practised, but it is very ques- 
tionable whether, in many instances, this kind of tie for the 
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safety of the arches, piers, &c., is sufficient to c either the 
bridge or the piers, in ihe eveut of the destruciioii of one of the 
arches, or of one of liie piers. A case in ponu, tested the truth 
of this statemeot, at Pittsburg, ia 1832. A high freshet, ia the 
Ohio, forced away one pier of one of the long bridges at that 
plaee, by which two arebes were destroyed ; and althoogh the 
bridge was intended to be secured with tie-string pieces, effecttH 
ally, at or near the foot of each arch, yet such was the effect 
when, by the absence of two arches, the whole counteracting 
pressure of the arches was destroyed, that the patentee found, by 
careful examinatiou, soon after the destrnction of the two arches, 
that all the other arches weie giving way and settling, nearty or 
qiiite across this wide rirer. The giving way of these ties, on 
which the road- way was placed, was so great as to require prompt 
and ample additional support, by props and otherwise, to keep 
some of the arches from falling ; and even ilien, they settled so 
as to push nearly all the piers from their true position, in a hori- 
zontal direction, so as to produce cracks and violence, which was 
plainly seen ; but was greatest in those piers nearest to the part 
iMoken away. Tiiese pieis were not very high, and yet were 
laige in proportion, and of hewn stone on the exterior. The re* 
maining parts were much injured ; and, by great caie and good 
fortune, were saved from a general desUuciion. This, then, is a 
Tery strong proof, that such mode or nitention to secure the 
arches against so formidable an evil, is not generally done so as 
to- render them safe, in case of -such an accident That all 
bridges should be safe in this respect, especially long ones, is of 
ao great importance, as not to admit, with prudsuee, of any possi- 
ble doubt or question on the subject. 

3d. The arched bridge requires great weight of timber ; most 
of which, large enough to be subjected to the dry-rot. 

4th. The feet of the arches generally stand against the abut* 
manta and piers, at a point much lower than the floor of the 
bridge. By this means, th<»y are exposed to rains in windy 
weather, and to dampness from the pirn; so much so, as to 
cause their decay in twenty or twenty-five years. This was the 
case with the bridge at Trenton, over the Dele ware ; the feet of 
the arches were renewed, at very great expense, about 1832 ; and 
from the great exposure to the weather, of this bridge, above the 
floor, it will probably require rebuilding, in the upper parts, within 
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thirty years, unless better protected from the weather. It has 
been staled, that it was left so exjA)sed to the weather to render 
it secure against wind ; most certainly a more mistaken, absurd, 
and 11 n philosophical idea, could not be entertained. There is 
much less danger from winds to bridges, when covered com- 
pletely from the weather, than in almost any other kind of huiid* 
ing of wood ; because they are, when of considerable length, 
much secured by combination, into one n>ass, their whole length ; 
they are, also, very heavy, compared with most other WLK>den 
structures, and have great strength, as well as a long and contin- 
ued connection of parts, by which means, one part is weight and 
support to the other $ they are never high enough to present a 
very deep volume to the wind ; and, lastly, the wind passes no- 
der them so freely as to give itself vent, and if the length presents 
a wider resistance to wind, the great length of heavy and well 
combined materials is an am^jly suilicient anchor of safety to 
itself 

It may well be doubted, whether the covering of a bridge on 
any construction, with trasses or framed work to support them, 
for spans of more than 100 feet, presents more snrfaoe of ohstnio- 
tion to the winds, than is secured from its action by the incloaara 

If not covered, all the timbers have half of their surface exposed to 

strong winds, in a manner similar lo wliat would he the case if such 
bridge, with all its tnabers, were immersed in a quick current of 
running water; it is evident that in both cases, more surface is 
exposed to the action of the moving fluid, than would be the 
case if covered sufficiently to keep out the weather. The reason 
of which is, because half of the exterior surface- of the covering, 
d&c. of a bridge is probably much lesd than half of the exterior 
surface of all the timber, plank, iS.c. of the uncovered hndLre ; 
the covering protrrts the iriterior timbers, Occ. iVom the action of 
winds, and presents its own volume only, as one mass, to its force. 

The great exposure ( > decay, from having the feet of the 
arches s|and below the floor of the bridge, and bear or butt 
against the abutments and piers, thereby occasioning certain de- 
cay of their timber, sooner or later, has, In some instances, been 
obviated by placing the feet of the arches into the tie-stnuu^ 
pieces. This certainly does away with the danger of decay, but 
anoilier greater diliicuUy succeeds, viz. that in arches of any 
considerable span, the aieh timbers must be, in a sagment of a 
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circle, so flat as to be wholly incapable of bearing so great a 
weight as that of the bridge itself, aod the travel over it, which 
it would be leqtiired to sustain also. 

It is a well established fact, ascertained by practical experienesy 
that a flat segment, or, which is the same, a small portion of the 
circumference of a circle or other curve, when applied to the 
nrch of a bi id^e, executed in wood, becomes so imich exposed to 
tlie compression of its wood, by a thrust-strain, as to be wholly 
inadequate to the purpose. The reason of which is founded ia 
the plain mathematical principle, that as any curved areh of a 
given span, loaded with a given weiglit, approaches, by its low 
altitude, to a horizontal line, its exposure to the compression of 
its materials, in a thrust manner of strain, increases to an almost 
incredible degree ; so much so, that the wood, which does not 
increase in its density, or power to resist compression, but remains 
stationary in this respect, becomes too weak and entirely insnffi* 
dent, until at last, on a near approach to the horizontal line, eve6 
one tenth of its own weight could not be sustained. 

In wide spans, to raise the areh so as to give it its adequate 
power to support a bridge, would present so large a volume to 
the wind, nnd that too with such great Icveraiie, as might, in- 
deed, create reasonable fears for the safety of such a construction. 

The opinions and descriptions of several eminent engineers in 
England, in their late publications on bridges and railroads, are 
here introduced. 

David Stevenson, in his sketch of the Civil Engineering of 
North America; London, John Weale, Architectural Lil>rary, 69 
High Ilolhorn, 1838; hab tiie following nccoimt ol tiiis mode. 
He however, did not see but a small number of those that are 
well constructed. 

Plate 9th is a drawing of < Town*8 Fluent Lattice Bridge,' ^ 
which is much employed on the American railwa3r8. This con- 
struction is sometimes used for bridges of so large a span as 220 
feet, and it exerts no lateral thrust, tending to overtiiru iho piers 
on which it rests. A small quantity of materials, of very small 
scantling, arranged in the manner shown in the plates, possesses 
a great degree of strength and rigidity. 

For this drawing, I am indebted to Mr. Moncure Robinson, 
of Philadelphia, who is constructing many large bridges on this 
principle, on the Philadelphia and Reading Railway, several of 
wiuch I exammed, both in their fimsiied aiid unfinished state. 
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"If the bridge is of greater extent than can be included in one 
span, it is &)in]:l7 rested on a tliin pier, in the niviniicr hli-iwii in 
the elevatioD, without any other support A covering of light 
boarding, extending from the level of the road-way to the bottom 
of the ribs, is spiked on the oatside of the lattice-work to preaem 
tiie timber. 

" The largest lattice-bridge which I met with, was constmcted 
by Mr. Robinson, on the Philadelphia and Reading Railmad. 
It measures 1,1UU feet in length. The lattice-frames, of which 
it is formed, extend throughout the whole dittaoce, betweeo the 
two abutments, without a break, and are sajqported on ten atone 
piers, in the manner shown in the plates. 

On the New York and Harlem Railway, there is a lactiee- 
bridge 736 leet lu leugili, supported iu the same manner, od four 
stone piers." 

Since the above, there have been others finished, of much greater 
extent and goodness, both under the direction of Moncure Robin- 
son, Esq. and others. That at Richmond, Ya., is so remarkable 
for its magnttnde and grandeur of effect, from the Yery bold and 
rich landscape of that fine city, that its description may wdl he 
here introduced, for it will convey both practical informalioa aud 
rauonal eutertaioment.* 

The Railroad Biidge across Jatnes River. 

What is there yet to be done upon the face of the earth, chat 
cannot be effected by the powers of the human mind, connected 

with the ingenuity of the human hand? The great elemetiiary 
principles of nature have long ago been mastered by the skill of 



* The following dpscription of a bridge, constructei! on the improrpmont of 
Ithie! Town, an pati'nted in 18!ii3, it is fully beiii'ved will serve to show, not only 
the coutidcuce of one of the most eminent and experienced engineers of the Uni- 
ted Suites, ID the superior durability, economy, and strength of principle, as lately 
improvid by Mr. Town, bat alio th« eoafldeOM whieli tJw poMie bow Ael ia iIm 
mnod^ of conrtmetioft, fitm tbni aod naoy other loHnMid bridfot now In nm or 
btim§ oroeted. Amons whkk U ono os tbo Horloo Roilrood, neor Now York; 
ibur over the North ud Mohawk rivers, near Troy ; one exerur* d in a nu>st »pleo- 
did manner, over the Schuylkill, near Philadelphia, for the Bahiinore Eatlroad; 
two on the railroacl from Petersburg to Raleigh, N. C. ; one at Tus/ aloosa, All.: 
one tit Cirelevillc, Ohio, &c. Reference to Mr. Town's adv« ru.-- uunt in tf>e 
MaUunal Intelligencer, of Augn^i oih, lltli, Sec., and in the ^lew Vork W eekly 
Expreaa, of the 4th of August, ld39, for terms and other particulars. — JYew Han* 
Hiiiy BtrmU, Septwmi^ 188S. 
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man, and rendered snhservient to his wants and happiness. The 
bowels of llio enrth and the fathmviless oceari, have ahke been 
made to pour forth tbeic treasures at his bidding. He has navi- 
gated the eea and the air, and made the ioaQimate objects of na- 
ture perfoim the labor that would have otherwise devolved npoa 
his own hrnidt. He has even, by his inventions, contemned the 
drudgery of personal locomotion, and caused himself to be car- 
ried, from poiuL to point, upon the face of the earth atid the 
waters, by inanimate agents, "with the rapidity of the wind;" 
while he luxuriously reciiuing, as though quiescent, drinks ia 
new dranghts of knowledge from the great fountain of the press, 
at once the offspring and parent of his intelligence. He is indeed, 
lord of creation and ail nature, as though daily more sensible 
of the conquest, is progressively making less and less resistance 
to his duniinion. 

The great bridge across James river, at Richmond, for the ac* 
oommodation of the Richmond and Petersburg Railroad, may 
justly be considered as one of the greatest works of its kind in 
this country, or perhaps in the world. There are longer bridges 
of less alt 1 Hide, and higher bridges of shorter span; but when 
the ahiliid(; :ind length of &[*aii of this bridge are taken collect- 
ively, there is, perhaps, not its equal in the world. 

The location of the bridge is across the falls of the James river, 
a few hundred yards above tide water, where the velocity of the 
current is exceedingly great. It is constructed of substantial lat- 
tices, upon lofty granite piers, with a floor upon the sommit of 
the lattice frame. The stoutness of the flooring corresponds with 
the genera! siroui^iii i)i the design, and it is rendered water and 
fire proof, by a strong coat of pitch and sand. The entire length 
of the span of the bridge is 2,9(K> feet, and the span between 
the piers 160 feet. The entire width of the floor is feet, 
(wi<fo enough for a donble milroad track,) being wider than, and 
projecting over the lattice-frame, 2 J feet on each side; the frame- 
work is, tliL-rcforc, 17J feet wide, on the top of the piers. The 
piers are 18 in number, fonnded in tlie rapids, npon the solid bed 
of granite rock that lies beneath. The elevation of the piers 
above cominon water is 40 feet, and their dimensions 4 by 18 
feet at the top, increasing one foot in width and one foot in thick- 
ness, for every l*i feet in the descending scale. The masonry 
cou^i&u ol reguloc courses of heavy stone, hewn to a joint ou 
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their fitting surfaces ; but on the showing faces of each pier, the 
stone is rougli as it came from the qaarry. 

The whole stnicture was designed with a view to as much 
econo ny as was thought consisteat with a just regard to strength 
and ducabihty. Its ezecution was oomnieneed in Deoeia'ieri 
1836, and the work was finally completed on the 5th of Septem- 
ber, 1838, at an expense of about $110,000. I doubt whether 
any bridge of the same gigantic dimensions and substantial char- 
acter, composed of such choice materials and rare vvorktaanship, 
has ever been coubtructed at a smaUer expense. This work was 
projected by Moncure Robinson, Esq,, chief engineer, and exe* 
cuted under the direction of himself and his principal asststanr. 
The work itself stands like a mighty Colossus, bestriding the 
ancient Powhatan, destined to hand down to posterity both itself 
and its authors ; and those piers of imperishable granite will re- 
main as proud monuments, to remote generations of the present 
State of Virginia, and hex sons, a& coimected vith the sciences 
and the mechanic arts* 

This improvement possesses the Tery important advantage of 
exerting no kUenU Hrain upon piers or abutments ; an advantage 
that cannot be too highly appreciated in aqueduct bridges ; to 
completely avoid this lateral pressure, becomes immensely impor- 
tant iti their cost and safety. This mode of construction is per- 
fectly suiLed to the purposes of aqueduct bridges, as well ns all oth- 
ers, especially for railroads ; it being continued horizoatally^ and 
admitting, in the principle and practical ezecution, of any degree 
of strength that may be required, for any span which is practica- 
ble under any- circumstances; it also presents the advantage of 
having the trunk or canal so suspended, as to preclude an possi- 
bility of self-destructiuiij by the leakage coming in contact wuh 
any of the important timbers, besides rendering other facihties, of 
the greatest unportance in the mechanical execution, as connected 
with the top and side bracing. When the great facility and ease 
with which this kind of bridge is covered, is considered, in connec- 
tion with other advantages, its adoption for all purposes of bridges, 
aqueduct bridges, railroad bridges, canal bridges, ^c, is beyond all 
questiou desirable, as tfic sironL:( st, most diiicible, and by loi' Lao 
cheapest mode of constnii iioii, and to keep in repair. 

It may be stated mosi truly, that if most bridges were btiilt 
with spans of 1200 feet or overi there would be a much less ntun- 
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ber of different princifdes in bridge bnilding used, than at present ; 
for although a very indifferent principloi or execution of a princi- 
ple, or even hoth^ will answer a' considerable purpose for a time, 

for bridges of 75 to 120 feot spans, yet, it is always apparent very 
moji, and beyond all question^ whether the ])riiicijtlc or execution 
of bridges having spans of 200 feet or more, are sufHcieut or in- 
aofficieut ; here is no room for doubt— no disguise ; the principle 
and practice, both, must be good, or the defect will soon exhibit 
itself in some sliape not to be misunderstood; Tlie reason of 
this difference between large and small spans is evident — ^it is for 
the same reason that a model of some modes of building bridges 
may liave considerable strength, and appear to vifunj to he jzood, 
yet when executed JuU size, will either fall down when the 
stages are removed, or soon thereafter. Perhaps the most obvi- 
ous explanation of the reason of this fact may be thus explained, 
vis. suppose a piece of pine wood, half an inch square and 15 
feet long, supported at the two ends, and resting in a horizontal 
position ; it is easy to pjcrceive iliat it would liavc strength to sus- 
tain its own wx'ight; and probal ly sdru* tiling more. Conceive 
this to be an exact model of anotiier slick of the same kind, the 
dimensions of which should be every way increased in a twenty 
fold ratio, viz. 300 feet long, and 10 inches square ; let this stick 
be supported at the ends, as the model of it was, and what would 
be the result ? Nay, cut it into three pieces of 100 feet each, 
and would they, il sujiported iu the bainc aiaimer, bear their own 
weight? Most certainly not. 

Thus, then, the idea or belief that models are good representa- 
tions of the strength of bridges when built, is erroneous in the 
extreme, and leads to sure disappointment and the destruction of 
property. Models of bridges only show the relative strength, or 
merit of different modes or principles ; this they show |)retty ae- 
curafrlj/, when made to the same scale, to the same width of 
Sfians, of the same materials, and in all orhcr rcsjccls similar. 
Perhaps no one error has done more mischief, ni the hands of un- 
scientific and ignorant mechanics, thnn tlie misunderstanding of 
the nature and real use of models, in illustmting the strength and 
goodness of bridges. Millions have been sacrificed in this coun- 
try, either in this manner, or in a way so similar as not to need a 
nicer distinction. 

Vol. XXXVIII, Ko. 2.— JMi.-Marcb| 1840. S7 
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Here follow some formula?, for the iiivestigatioa of models, in 
accordauce with tiie best writers ou the subject : 

From ao experiment, made to ascertain the firmness of the 
model of a bridge, or of an edifice, certain precautions are neeea- 
sary, before we can infer the firmness of thestractnre itself. 

1. If the side of a model be to the corresponding side of the 
structure, as 1 to the stress which tends to draw asniuler. or to 
break transversely the parts, increases from the snuiller to the 
greater scale, as 1 to n'; while the resistance of those rnptores 
increases only as 1 to n'. The structure, thereibre, will have so 
much Less firmness than the model| as » is greater. If w be the 
greatest weight which one of the 'beams of the model can bear, 
and w the weight or stress which it actually sustains, then the 

w 

limit of n will be ~ . 

w 

2. The side of the model being to the corresponding side of 
the structure as 1 to n, the stress which tends to crush the parts 
by compression^ increases from the smaller to the greater scale, as 
1 to n% while the resistance increases only in the ratio of 1 to n. 

Hence, if w weie the crrcatesi load which a tiuxhdar wall or col- 
umn could carry, and w ilie weight with which it is actually 
loaded j tlieu tiie greatest limit of increased dimensions would be 

w 

fotind from the expression n= \/— . If, retaining the length or 

height n A, and the breadth n 6, we wished to give to the solid 
such a thickness irf, as that it should not break in consequence of 

w 

its increased dimensions, we should hare z=n' \/^. In the case 

of a j ilasier wuh a square base, or of acylindrical column, if the 
dimension of the model were and of the largest pillar, whicii 
should not crush with its own weight when n times as high, x 

3 /n* w 

we should have a7=n \/ . These theorems will often ^id 

^ w 

their application in the profession of an architect or an engineer. 

3. Sup|K)se, for an example, it were required to asceiiaiii tiio 
strength of a bridge on this improvement, from expernnents made 
with a model. lu this construction, the truss-work is carried 
across from pier to pier, so that the road-^ay entirely across, shall 
be in a horizontal plane, and all the parts shall retain their own 
respective magnitudes throughout the structure. Now, let / rep- 
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ment the horizontal length of the model, from interior to exte- 
rior of the two piers, w its weight, w the weight it will jnst sus- 
tain at its middle point b before it breaks. Let n L the length of 
a bridge actually c(>i)>UuclL'd of the same material as thu model, 
and all its dimensions similar : then, its weight will be n ^ u?, and 
its resisting power to that of the model, as to 1, being ssn* 
(w+Jip.) Hence n' (w+i tff)—^ ft *i9«si»'w—}n* (n— 
the load which the bridge itself would bear at the middle point. 

This mode of construction will have the same advantages in 
iron as in wood, and some in cast iron vvhicli wood has not, viz. 
tliat of reducing the braces in size between the joints, and of cast- 
ing flanges to them where they intersect, thereby making it un- 
necessary to have more than one bolt and nut to each joint oi in- - 
tersection. 

When it is considered that bridges, covered from the weather, 

will last er^lit or ten times as long as those not covered, and tljat 
the cheapness t»r this mode will admit of its being cenerally 
adopted, with openings or spans between piers which arc cotnjjo- 
sed of piles, and at a distance of 150 to ^00 feet apart, then the 
constmction of long bridges over mud bottomed rivers, like those 
at Washington, Boston, Norfolk, Charleston, d&c., on this princi- 
])le, will be perceived to be of great importance ; especially as the 
common mode of piling is so exposed to freshets, uncommon 
tides, drifr-wood, and ice, as not to insure safety or economy in 
covering them, and consequently continual repairs, and often re- 
building them, become necessary. There is very little doubt, 
that one half of the expense, computing stock and interest, that - 
would be required to keep up, for 100 years, one of the common 
}^ile bridges, like those at Boston, would be sufficient to maintain 
one built ni this new mode, keep it covered, and have all or 
nearly all the piers built with stone at tlie end of 100 years. If 
tins be the case, it would be great economy to commence rebuild- 
ing by degrees, in this manner. The saving in the one article of 
floor planks, if kept dry, would be very great, as by being so much 
wet they rot, and wear out in about half the time. 
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JCo. 1 . A section of a bridge^ vith the roof, surpension posts, and all the p^rts^ 

upon the pier, iritk a scale of feci. 




JVo. 2. The side elevation of a truss, to the same scale. The height of a truss may U 
greater or less, by any number of haff diamonds, or by a change of the angte »f th» 
truss-braces. 
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Improvement in the Construction of Bridge 

Description of the Plates^ with Definitions of 

technical termsy 

Numbers 1, 2, and 3 exhibit all the parts of a 
bridge on the last improvement, with suspension 
posts, (fcc, suited to a sjian of 170 to 220 feet, 

according to the size and number of its parts, 
which may be so varied as to suit the width of 
span required. 

Definitions^ Hrplanations and General Re- i 
marks. — 1st. A truss is iliat combination (No. 2) 
of materials, wliicli, with one or more other sim- 
ilar ones, constitute the whole vertical support of 
the bridge. They are placed in a vertical posi- 
tion on the jiiers, and are kept so by the addition 
of bottom beams, top beams, and horizoatai aud k 
side braces, as shown in No. 1. i 

These few parts may be termed the skeleton 
of the bridge, and constitute the whole strength 
and supjx>rt of the superstructure ; to wliich a 
floor is added, for the conveyance of travel, pro- 
duce, goods, &.C., and generally a roof and side 
covering, to save the skeleton and lloor from that 
decay which is incident to its exposure to the 
weather. 

2d. Truss-braces, or diagonal braces, are those 
crossing each other, and lorming the truss into 
diamonds. There are two series or sets of such 
truss-braces, sepamted by middle string-pieces, 
six or seven inches thick. (See figs. 1 and 2.) 
Each series of truss-braces may be termed a lat- 
tice ; hence it is, by gome, termed the doable 
lattice bridge. The diamond-tniss bridge, dooble 
diamood-tniss, or4oable diamond bridge, would 
be more appropriate and better understood. 

3d. String-pieces are all those horizontal parts 
of a trass, at top and bottom, or intermediate, 
which run the whole length, and are secured to 
tbe trass-braces by three or four tree-nails, at 
each intersection of them, over which the string- 
piif^ ^ pass. 

4th. Intermediate string^pieces are those which t 
pass over the lines of intersections of the truss-bra- ^ 
ces, between the extreme top and bottom string- | 
pieces. Middle ones are here added, and the oth- 
ers may be added when more strength is required. 

5th. Oentie, or middle string-pieees, are all 
those which run between the two series of truss- 
braces, whether at top, at bottom, or intennedi* 
ate ; intermediate nuddle ones only, are here i 

ffwrnraemted. 
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6th. String-plank are those pieces of which all the string-pieces 
are composed, and are half the thickness of the string-pieces^ and 

are, in this case, 27 feet long. They break joints in their centres. 

7lh. Floor-beams are those which rest upon the trusses, and 
support the flooring of the bridge. The size of them should be 
in suitable proportion to the distance between their bearings upon 
the trusses, or suspension-posts and trusses, when the former are 
introduced ; great depth in proportioo to their thickness is im- 
portant 

8th. Suspension-posts (see No. 1) are pieces 12 or 14 inches 
by 4 or 5 inches, firmly secured by tree-nails, locking, to the 
top and bottom beams, and to each pair of pruicipal rafters. They 
are introduced instead of a middle truss, for the support of the 
floor beams of a covered bridge, when the floor is on the bottom 
■ beams, and when the width of the bridge is so great that floor 
beams of sufficient strength cannot be procured. 

9th. Floor-joists are pieces running lengthways of the bridge, 
and resting u]K)ti the top of the floor beams. They should be 4 J 
to 6 inches square, according to the distance apart of tiie ^oor 
beams. 

lOih. Floor-planks are the pieces resting on the floor-joists, of 
various widths, from 6 to 12 inches, and from 2} to 4 inches 
thick, as may be required. In some instances, two thicknesses 

of planks are preferred ; in which case, they cross each other at 
right angles or obliquely, and may be of less thickness, or such as 
their use may require. 

11th. Horizontal bmces at the top are either framed in diago- 
nally, between the top beams, or consist of long planks of suitable 
dimensions, spiked and tree-nailed to the top of the beams, so as 
to give the most secure support, to keep the trusses in a straight 
lane at top. This is a very important support, and should be done 
ill the njost secure nianner, in every respect. 

12th. Princi|)al rafters arc thobe which stand upon the top 
beams, and are thoroughly secured to them at their feet. They 
may be 10 to 12 inches deep^ and 4 to 5 inches thick, according 
to their length. 

13th. Small raflefs are those between the principal onesi to nail 
the roof-boarding to, for the purpose of shingling. 

]4ih. Floor-braces, or bottom-braces, are pieces about 4.J by 
6i incites, as their length may require, iramed in and keyed, be- 
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tween the bouom beamsi to keep the bottom part of the bridge 
secure against any motion or vibration sideways, by wind, travel, 
or transportation. 

15th. Side-braces (see No. l)are pieces about 4 J by 5} inches, 
connected with the side-tniss, the top-beam, and the principal 
rafters, for the purpose of preventing the side-trusses from leaning, 
or inclining up or down stream. In the seciinii No. 4, the side- 
braces are ditlerently secured, and may cross each other or not, 
as shown in the section. By crossing, greater strength is ob- 
tained. 

JVo. 4. A section of a bridge^ tcith the fiaoVf side railing f on the top of the 
inutef. Tkejbar mmy tasUy b» hmm to ham of ike teater, and wUk side hoard' 
9M£, teeM be efeeiiuUfjf teaired from tke weodur. A teate ie oM M e x ed, 




16th. Side- walks are sometimes made for foot travel and may 
be in the inside or on the outside. They are parted off by a 
railing 3 or 4 feet high, and if on the outside, may be made very 
omamental, as seen in No. 5. 

17th. Tree-nails of two inches diameter, made of white oak 
or other hard wood, are used for securing the truss-braces and 
strin^j-pieccs together, as seen in Nos. 2 and '^. They should be 
exactly lilted to the augers used, so as when seasoned to drive 
tight, and make solid work. Tree-nails may be made different 
ways, but the best and most economical is, to saw them out 
scjuare from plank, with a circular saw, and then turn them with 
a small lathe, attached to some water or other machinery. They 
should be unseasoned, to be easily made, but must afterwards be 
well seasoued before driven iato the work j tliey will season 
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quick, or may be kiln-dried. Tallow, or oil, dte. may be nibbed 
upon them, to make them drive more easily, if neceesary. 

18th. Abutments are the two supports of a bridge or aquedact, 

at the ends, and are erected against aiid connected with the banks, 
on each side of the stream or ravine. They may be constructed 
in various ways, the sanie as the piers, if any, with which they 
aie connected. The abutment for a bridge, on thia improvement, 
leqniies no other strength or solidity, than a pier of equal ezpo- 
6nie, there being no lateral or horizontal pressore, to affect either 
Che abntraents or piers, and therefore a perpendicular support only 
IS lequued, sufficient to bear up the weight of the bnd^e, and 
that which may ]xiss over it. One or more draws, for the passage 
of shipping. vVc, may consequently be any where placed or con- 
atmcted, without producing the least injury to this kind of bridge, 
as tia strength and safety do not depend, in the least, on being 
connected throughout ; except very partially, as respects the ac- 
tion of severe gales of wind, in which case, a structure in one 
entire connected mass, is ul couise sumcwiiat less liable to be 
acted upon. 



Abt. XI. — DeaeripHon of m EeaMmUetU Apparatus fir SoluH" 

Jying Cnrhonic Acid, recently constructed at the Weslcycm 
University, Middletown , Conn,; by J own Johnston, A. M., 
Professor of X^aturai Scieace. 

The solidification of carbonic acid has of late excited consid- 
erable interest both in Eun^ and in this country ; but the cost 
of the necessary apparatus has been considerable, and many prob- 
ably have on this account, merely, been prevented from making 

any attempt to repeat the experiment. Most of our pnbUc lite- 
rary institutions, in whieh alone in this country such a}>|)araius is 
ever used, are obliged to study economy, and they are therefore 
often liable to be prevented from availing themselves of the ben- 
•fits of new discoveries Uke the present, merely on account of the 
expense of apparatus. 

It IS therefore thought a description of an economical apimratus 
for solidifying carbonic acid may be acceptable to the public, 
though we do not pretend to o^er any thing uew on the general 
subject. 

VoL xxxriiif No. 2< — Jin.-Marcii, 1640. 38 
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The generator A is made of a common mercury flask, several 
of which I have tested aiid find sufficiently strong. They may 
be purcliased in New York lor a doHnr a piece, or even less. The 
aperture at the neck may be a little enlarged, so as to make it aa 
inch or an inch aud a quarter in diameter, and the thread of the 
screw re-cut A plug of casl-eteel B is made of a bar two iochei 
in diameter, and turned with i^wide and smooth shoulder, so as 
to fit accurately upon a collar of block-tin when screwed into its 
place, as represented in the figure. This collar should be sol- 
dered to the iron ; which is easily accomplished by filing the iron 
bright and tinning it in the ordinary manner, and then melting 
the block-tin and pouring it on, having first screwed a cork into 
the aperture and formed a wall of putty or clay at a sufficient dis- 
tance around it The shoulder of the plug is readily made to fit 
the collar accurately by screwing it a few times iiUu iis place, 
and then removing with a co.ir^t' file the parts of the collar 
which it touches, in this manner an accurate joint may be made 
without the use of a lathe ; and if the plug does not oorre^ond 
precisely with the axis of the flask it is just as well. 

The faucets or stop-cocks are the most difficult part to con- 
struct, and occasion full half the expense. These in our appara- 
tus air supposed to be essentially the same as arc used by others 
for this ] )iir| ose, but it may not be amiss to insert a description, 
since none has to my knowledge been given. There is this pe- 
culiarity about ours, however; they are inserted in the cast-steel 
plugs, which indeed make a part of them. D is designed to 
resent the plug removed firom the generator ; at the upper end of 
it a hole F one inch in diameter is drilled about an inch deep, 
terminating in a hollow cone into which the i-omt d is accu- 
rately ground. A small hole extends quite through the plug. 
Around the aperture F a collar of block-tin is fitted to receive 
the shoulder of the part E, as seen at I, and prevents any pas- 
sage around the threads of the screw. Through the axis of the 
part E a hole three eighths of an inch in diameter is drilled, and 
receives the part G which is screwed in from below, the handle 
H being reuioved. I'hu handle H should be afterwards riveted on. 

Now suppose H E G to be inserted in its place in the cast- 
steel plug, as represented at B I, the plug itself being screwed 
into the generator. If be screwed down, the aperture from 
the generator is firmly closed by the conical point G; and by gtv- 
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ing H' a sinsrle revolution lu the op{>osite direction, the shoulder 
ef G is brought iirmiy against the bottom oi E, so that no es- 
cape IS* permitted direcdy upward, but only iu a lateral directioa 
through the brass tube L, which connects the generator with the 
iecei?er C. A washer of sheet lead should be placed around the 
aboalder of G, in order to secure a peilect metallic contact be- 
tween it and the bottom of E. 




The receiver C is made of the best boiler iron, which was 
strongly welded aininid a cylinder and a bottom also welded in. 
It is of the same lieight as the generator, which is about one foot, 
but only about two inches in diameter internally, and has a capa- 
city of about one pint This form enaUes it to resist much 
greater pressure than if it was of a larger diameter ; and it is 
rather, an advantage than otherwuie to hare it of the same length 
as the generator. ' 
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300 Apparatus for 'SMU/ymg Carbank AM. 

A c»t*stee1 plug with alop^ock precisely nmtlar to the one de- 
scribed, screws into the receiirer, as the other does into the gene- 
rator. The tube L screws into the phig which is inserted in the 
receiver, and the other end, turned to a conical point, fits accu- 
rately into a cavity in the phig and is held in its place by 
means of the stimip screw M. Another stirrup scfew and 
hlock of wood O, secures the receiver C in its place. 

To use this apparatus the generator and receiver are sepaialedy 
and the plug B being removed, two pounds of bicarbonate of soda, 
made into a juibie with the same weight of water, are introduced 
into A, and twenty ounces* of strong sulphuric acid are ixtured 
into several lead vessels, made by soldering bottoms in pieces of 
lead tube a little shorter than the length internally of the gene- 
rator, and of such a diameter that they will just pass the aperture. 
These being ne&rly filled with acid are dropped into the geneia- 
tor, which,' aAer the plug B Is inserted, is allowed to lie on one 
Side loi liUeeii or twenty m'nntes, or a less time if it is several 
times rolled over to mix the acid with the smla. T'he receiver is 
then attached to it as seen in the ligure, by means of the stirrup 
screws M and N; and if kept sufficiently cool by means of ice, 
the liquid carbonic acid formed in A will shortly be distilled over 
into the passage between them being of course previously 
opened by means of the stop^socks before described. 

The stop-cocks are now to be closed and the receiver, which 
now contains the liquid carbonic acid, separated from the genera- 
tor. A small tin cup is theu lo be attached to the tube L, pre- 
cisely as in Dr. Mitchell's apparatus,! to receive the jet of acid 
from the receiver. It is esseutial that the liquid acid should escape 
into this cop, which is effected by having a small tube pass from 
the steel plug nearly to the bottom of the receiver, or by invert* 
ing the receiver before openinj? the stop-cock. 

The best method of t? siiul^ tlie strength of the apparatus, is by 
means of a hydraulic press, but it can be done as effectually by 
permitting it to lie, when charged, exposed to the direct rays of 
the sun, and excluded from currents of air, till the temperature 



* Th« qoaotitj of iciil reqaured to Mtiiiwto Qr neutralise the M»da would • 
Jiule.iiior« than 34 qs., or 88 ox. oaly if the aoda ia in eiyitala, but aonetlMDg laae 
than tbta should always be used. 

t Joomal of the Fcaaklm luMftute, Vol. mi, p. 969, and Vol, iiir, p. 346, of 
Uiia Jonrnal. 
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rises to 100^ or F. This should be dotie two or three times 

before running any risks by venturing to handle the apparatus 

while charged. 

Il lias been our object to construct an apparatus for forming the 
solid acid merely, but the gauges for ascertaining the pressure, 
&.C. might of course be added as in Dr. Mitoheli's apparatus. 

The above apparsius, including the expense of testing three 
timeSi cost us about nineteea doUais. 



AsT. Xlh—OhservaHons madeai Canion, Ckma^ on the Shoot- 
ii>L,^ iStors of the l(Hh and lUh of Au^ist, 1639, m a letter 
front Rev. Peter Parker, M. D. q/* Canton^ to K C. Herrick. 

*' In accordance with your request I have made observations 
for shoot 1 1 iL^ stars on the evoiiiuus si>oc ified in your letter. On 
the 3d of August, 1839, a gentle South wind prevailed during the 
day. The evening was beautiful ; but discovering only dm me- 
teors between 8 and 9 o'clock, I gave up the watch. Aug. 4. 
Cloudy. Wind N. At 3 P. M., came on a sudden and violent 
squall from S. S. E., which drove the cargo boats with their an- 
chors against a six-knot tide. Several lives were lost m \\\e river 
front of the factories. Aui^. 6. Cloudy. Aug. 6. Prom lUA. to 
lOA. 30m. P. M. saw but three meteors. Aug. 7. Strong gale 
ironi S. £. Aug. 8 and 9. Storm continued. Aug. 10. Extremely 
pleasant during the day and evening, with a gentle breeze from 
the South. At 6A P. M. three meteon fell simultaneously : at 
8A. 5m. a fourth. At 8A lOm. a very beautiful one from Cas- 
siopeia to the S. It had the sin^vilar appearauce of being jTojiel- 
led by three distinct successive forces, and moved in an irregular 
but graceful undulating course. At 8A. 30m., another, similar to 
the last : at 8A 45m., one from « Seipentis to the S. Other du» 
ties then intenupted the observations. At 10 o'clock observations 
were commenced by two persons and continued about two hours, 
during which time the following meteors were seen by them. 



lOA. P.M. 1 fr. Cftfisiop. to 0. E. tery 
heaoliful. 
bm, 1 " Zenith to N. 
7 1" " ** UvM mtj. 

10 1 <« <« <«^do. traal). 

11 11* H u ^p. 



lOA. 12m. ] 



13 2 fr. Zenith to S. 

15 2 " u aw 

S9 1 Cmm. to Una Major, tho 
tiiio wai very broad and 
Tiiiblo Sir half a minmo. 
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m 94». 1 Una Major to a 

S9 2 towards W. 

30 1 8. E. to S. lar^c. 

37 1 C«M. to Ursa Major. 

38 1 

39 1 S. lo VV. 

« 1 N. to W. 

4S 1 Una Major to 8. 

45 I « i« t« «i 

47 8 .« « «W. 

51 1 S. to S. W. 

54 1 S. — vertical. 

55 2 Cast, to S. 

55A 9 " " S. awift. 

dOmolaon. 

IIA. 3m. 2 in S. beautiful. 

8 1 fr. Zen. to E. 

9 IS. vertical, 
10 1 Zen. to S. 
12 1 

15 1 Ur. Maj. to VV. large. 

17 1 Ur. Maj. to S. 

81 8 CaM. lo 8. 



lU. 



92 
24 
25 
28 
89 
S9 
80 
81 



33 
34 
36 
39 
40 
42 
43 
44 
45 
45 
46 



1 CaM. to W, 

2 Caas. to S 

1 CaM. to S. E. 
1 Ca«!!!. to E. 
1 Caiss. lo S. 
1 Cass lo S. 
I Zen. to S. 
8 Caae. lo W. 
1 Cam. to W. 
1 Com. toS. 

1 Cass, to W 
1 Cass, to VV. 
1 Cass. toS. W. 
1 Cass, to W. 
1 Zen. lo S. 

1 Zen. to S. 

2 Case, to W. 

1 ZoB. to N. W. 
1 Zen. to N. £. 
1 E.toW. 
1 Can. to W. 

34 



August lUh. The observations commenced at an early hour, 
and continued until Ah. dOm, A. M. of the 12th» Below is a list 
of the meteors ohsemd and lecorded. 



8k. 



15m. p. M. 4 meteors. 


94. 29ni. 2 Zen. to 8. 


17 


2 fr. Zen. lo E. 


31 


1 E. to S. 


20 


1 Zeu. to W. 


32 


1 ZCQ. lU 


25 


1 Zen. to W. 


41 


1 


86 


1 Zan. to W. 


48 


18.toN. 


80 


1 Zan. to8. 


44 


1 Can. to N. 


35 


8 Zen. to 8. 


47 


1 Cato. to N. 


40 


1 Zen. to W. 


47 


1 Lyra to 8. 


45 


1 Ljra to S. 


49 


1 &toN. 


50 


1 Serpens to S. 




80 


61 


1 Zen. to 








IW. 3m. 1 Zan. to 8. 




16 


6 


8 


L lai. 1 N. to E. 


8 


1 Ragntoa to N. Tery fine. 


10 


. I S. to N. 


18 


1 Zen. to 8. long trail. 


11 


1 E. to S. 


13 


4 


11 


1 Zen to S. 


14 


2 


12 


1 VV. to E. 


80 


1 Zen lo S. 


13 


1 Zen. to E. 


83 


1 N. to 8. 


U 


1 Zun. to N. 


85 


8 


18 


1 8.toN. 


87 


a E. to w. 


19 


1 Caai. to 8. laiga. 


89 


1 


86 


1 8. to N. 


80 


1 N.toW. 
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lOk. Sim. 1 Zph to S. 



S3 


1 W trt K 


34 


1 ("fic* ta 5) 




1 iV to H 


42 


1 Lyrftto8. 


43 


1 N. to £. 


44 


3 N. to a 


45 


1 Casfl. to 8« 


£6 


1 N. to S. 


&7 


1 W. to H. 


69 


1 cus. toa 



llA. 



31 
33 
33 



88 

1 W. CO E. 

4 1 Cass, to N. > 
6 2 Cass, to N. 
9 2 Cass, to S. 

15 3 Cass, to S. 

16 1 E. lo W. 

17 1 Cass, to S. 

18 1 S. lu Caaa. 
23 ] Cass, to S. 
25 1 Ursa m. to d. 
85 1 Cass, to S. 

8 Cue. to 8. 
1 CaM. lo8. 
1 Caw. to 8. 
1 Cats, to N. 
1 Zen. lo W. 
'9 Cnt. to 8. 
1 Cn <s. to S. 
1 Cass, to N. 
40 1 Zen. to W. 
40 1 Ursa ni. to 3. 
43 j Cass, to S. 

45 1 Cass, to W. 

46 2 Cnfs. to W. 
46 1 Caj!s. to S. 

49 1 Cass, to N. 

50 2 Cass, to N. 

51 1 Caw. to E. 
51 1 Caat. to W. 
66 1 Caaa. to W. 
56 1 Caaa. to a 

39 

12th, 

A.M.O*.Siii. 1 Cato. to8. 
6 1 Caaa. to 8. 

8 3 Cnss. to E. and W. 
10 1 to 8. 



OA. 11m. 1 
12 2 

12 1 

13 1 

15 2 

16 1 
9 
1 
1 
9 
1 
2 
1 
1 
1 
2 
1 
4 
1 
1 
1 
1 
2 
2 
2 
2 
1 



31 

33 

a-) 

36 
37 
40 
45 
46 
46 
60 
51 
63 
54 
.S5 
56 
57 
58 
59 



8. to N, 

Caaa. to W. 

Cass, to a 

S. to N. 

Zen. to S. 

Zen. to S. 

Zen. to S. 

Caaa. to 8. 

CftM.to8. 

Caaa. to 8. and W. 

Caia. to 8. 
Caaa. to W. 

Cnss. to S. 

Cass, to W. 

Cass, to 8. and W- 

Cass. to W. 

Cass, to 8. 

Zan. to N. wj fine. 

E. to W. 

Caaa. to a W. 

Zen. to 8. 

Cass, to S. 

Cass, to S. and W. 

Ca.-^s. to S. and W. 

Ca.<i.s. to S. and W. 

Caaa. to W. large. 



46 



U. Im. 1 Zen. to N. 



4 


1 


5 


1 Cass, to W. 


6 


1 Zen. to E. 


10 


1 Cass, to £. 


11 


1 Zeo. to IV. 


12 


5 


13 


9 Caaa. toa 


15 


1 Caaa. to W. 


16 


1 Caaa. to 8. W. 


20 


1 Caaa. to W. 


25 


1 Caaa. to W. 


25 


1 Cass, to 8. £. 


26 


3 Cjiss. to 8. W. 


28 


2 Caj^s. to S. W. 


28 


2 CasH. to N. 


30 


1 Ca^. to S. 


30 


1 Cass, to S, 


31 


9 Caaa. to N. 


» 


1 Caaa. to 8. 


83 


6 


86 


1 Zen. to a 
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Ik. 26m. 4 Cass, to S. 
40 1 Caa«. to N. 
40 1 Cass, to £. 

46 8 CMft. 10 N. W. 

to 

t>2 12 

55 3 Cass. 

57 5 Cass, ono fine. 

58 2 Zen. to S. W. 

67 

2i. Om. 1 Ca5s. to N. W. 



0 


1 Z«'n tn N W 


1 




1 
X 


I 7„n tn N W 

X W WW . 


3 


3 Zm. to N.. 


« 

w 




ft 

V 


1 Zen. to N. 


10 


2 CaM. to W. 


11 


1 Caaa to N 


11 


1 CniM to S 


1 4 

J *1 


1 Pn^A tn W 




O \^liam. w i,w» 




ft 
Wf 


JO 


1 
1 


fin 




9fl 
«v 


Sk Cms. tA SL 


WW 


g 
w 


u/ 


1 C*aum tn fl 
J. V/aSBa W 0« 


38 


1 Cass, to N. 


40 


1 C.'isq to S. 


40 


1 Cass, to W. 


42 


5 Cass, to S. ,W, 


45 


2 Cus«. to S. 


46 


S CttM. ▼vrlieal. 


48 


] CMi.toB.W. 


48 


1 CkM.lo8. 


49 


8 Cm to N. E. 


52 


1 CaM. to S. 


53 


2 Cam. 


54 


1 Cass, to E. 


54 


1 (^ass. to S. W. 


55 


1 Cass, to N. 


66 


1 Caaa. to 8. 


66 


8 Zen. to & 


67 


3 ZeoatoS. W. 



7t) 

34. Om. 1 Zrn. to S. W. 
1 1 ZtiO. lo L. 



3A. 4m. 4 Cas.<<. to E. 



5 


1 Zen. to £. 


6 


3 Caaa. 


7 


8 Caai. 


lb 


8 Gaaa.to8w W. 


18 


1 Caaa.to8. 


15 


1 Cass, to E. 


17 


3 Cass, to E. 


20 


1 Caaa. to £. 


22 


2 


24 


3 Zen. to S. 


25 


7 Cass, to S. W. 


87 


3 Caai. 


30 




to 35 


98 comae not taki 


37 


6 


40 


4 


48 


4 


46 


A 


47 


5 


50 


2 


54 


2 


55 


5 


66 


8 




93 


4A. Om.d 


5 


4 


15 


10 


85 


8 


30 


1 




31 . 







Aug. lOth, IDA. to lU. P. Bf.»30 natoois. 
11 tol8 ««34 



64 



Aug. lltb, eh. 


to 9h. 


P. iM 


.= 16 


9 


to 10 




=r20 


10 


to 1 1 


« 




11 


to 12 


<i 




12 


to 13 


II 


«-»46 


13 


to 14 


11 


«>67 


14 


tol5 


u 


aeTO 


15 


to 16 


<i 




16 


to 161 


M 


*»31 
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" There can be no question that the meteors of the night of the 
11th of August, ^ ib3'). ) exceeded tlie usual number. They at- 
tracted the notice of Europeans and Chinese, whose atteotion had 
not been called to the subject. Several friends watched on Iho 
aigh o the 12th from 9 P. M. tUl ^ A. M. ( I3ih) ml sav only 
about half a doaen meteorii I liaTO lepeatedlsr looked out aiaoe 
the lllh, [up to the SSth, the laet date of the letter,] and faara 
aten but very few meteors. 

The most casii.il observer on the 10th and lllh could not fail 
to notice that the i^ieat majority of the meteors were from the 
constellatiou Cttmopeia. One of the three meteors seen at lA, 
55fn. of the morning; of the IMif was exceedingly beautifuL 
Starting apparently from the. neighborhood of this eonstellatioi^ 
it reaembled a brwd stream of burning phoephoniS) until it de- 
scended within about 25^ of the horizon. There it exploded, ex- 
hiliidng a beautiful brilliant lij^ht, resembling the coiijlnistion of 
iodide of phosphorus, but far exceeding any thing of the kind 
ever witnessed iii our labo ra tories. A white phoephorte color 
characterized the minority. 

" In watching these phenomena, a peraon might easily receiFa 
the impression that they resulted from some combustible mata* 
rial in our atmosphere, which gradually accumulated until it took 
fire. Although the meteors were occasionally scattered along at 
intervals of a muiute, yet more frequently they appeared in clus- 
ters about every five minutes. The majority of those from the 
vicinity of Cassiopeia took a Southerly or South-westerly cburae, 
but atill while this region was the common starting point, the di- 
rections of many seem to be determined by no obvious law. 
Surely the South wind on this occaiiiuii liad no uiiiuence, unless 
by the ' rule of contrary.* 

"I may here mention that on the evening of the 12th of Au- 
gust, (following the evenings of the meteors,) about sunset, tha 
wind was sexually from the South, and the clouds were of a pe- 
culiar auburn tinge, approaching to a whitish red. This oonttu- 
ucd for two or three hours, when the clouds passed away, and a 
pleasant day succeeded. The same was the case after the mete- 
ors seen here in November, 1 ^38. The coincidence may be quite 
accidental and unimportant, but the facts are periiaps worth men* 
tiooing. 

Vol. ixiTiii. N<». 8.-J«B.*Marrk, 1840. 30 
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Ton lim probably oeen, in the Oeintoii papera, that on the 
5th of December, 1838, we had a merry exhibilion of meieoni 
Two observers counted a kundred'mid sixty in one hoar from 8f 
to 9^, P. M."» 

[Nofp. — The observations nlKive rerorded, (which are perhaps 
the first ever systematically made at this epoch in that part of the 
globe,) eerve to confirm the position, that about the lOth of Au- 
gust, for two or three millions of miles at least, the earth traw- 
ses a region abomiding with small planetary or nebaloos bodies, 
which, when rendered luminous by their rapid passage through 
our atmosphere, we call shootin^^ stars. The observers seem not 
to have e?ideavored to determine very closely the jx)int of the 
heavens from which the meteors appeared to diverge ; they refer 
it to Casgkpeiaot its vicinity, whichcannot be far from that part 
of Perseus In which the observations made in this country fixed 
the radiant, (this Jour. Vol. xxxni, p. 3S8. ) Regarding the whole 
mtmber of meteors ▼islble at Canton at this time, we can make 
no definite estimate, since we are not informed whether the posi- 
tions of the two observers were such as to secure the greateiit 
possible amount. The time of the night at which the meteors 
were most niiroenms, appears' to agree with our previous approxi- 
mate determinations. £; C. H.] 

Jl«w Havm, Feb. 5, ISM. 



Abt. XIII. — Remarks chicfiy on the Sxpionymy of several North 
Ametican Plants oj the Ordiis JVibo ; by Asa Gray, M- D. 

There are comparatively very few representatives of the re- 
markable family of Orchidaceous plants in the Uuited States. 
The Epiphytic forms, now the pride of conservatories, embracing 
many of the most biaarre.as well as splendid productions of the 
regetabie kingdom, belong to tropical dimes. Many species ap- 
proach the southern borders of the United States, bat only one 
(Epidetidnun MaipioHo') is found within its limits. Linnicns 
described only fourteen species of Epidendrum in the first ediiiou 
of the Species Plaatamm, ( 1763.) Now, perhaps fourteen bun- 



* TlieM BMtoorie «ibi«rvAtions, as weH at many otliarf made about dtat tiBM, in 
this countiyand in Tnglaad, maybe Ibosd in this Joonial, Vol. kixv, p. 961, 
aad Vol. sxivi, p. 3^. 
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clred e]iiiihytic sperips may sometimes be seen growinsr in a single 
hot-house. The genus Orchis, as at present coostituted, a k 1 1 o ugh 
belonging to temperate regions and to the northern hemisphere; 
is almost wholly confined to Buiope, and is rspveeented in North 
America by a single species. Excepting this, all our Linnesan 
and Willdenovian species belong to Habenaria, as characterized 
by Brown, and to Platauthera and Peristylns of Liucilcy. Hav- 
ing had occasion recently to examine the specimens upon which 
these and other species were (kmnded, I was surprised to find very 
great confusion in the synonymy ; seme of our oomnaenest spe* 
cies having, as it apfiears, been widely mistaken from the time of 
linnietis to the present day. When we consider how limited- an 

interchanoe of specimens took })lace between the earlier botanists, 
liow selilom thoy were able to ccuisult each other's licrbaria, 
taking also into the account the brevity in the specihc phrase en- 
joined by the Linnftan canon, and the absence of any method of 
distinguishing between authenticated synonyms and the more or 
less probable ones whioh an author might renture to adduce, we 
shall not wonder at the frequent occurrence of such mistakes. 

Ojily four North American species of Orchis are described 
by Linnaeus, viz. O. rilians^ O. fl^vn^ O. psi/m/Ics, and O. spec- 
iabilis. The latter is still retained in that genus. Respecting 
the first, 1 have no remark to make, except that Lhmms's refers 
ence to Gronoviits, Fl Virg.^ is to be excluded, as it relates to 
O. blephari^hUis. To this last the PUtiantkera hslopeHala of 
Lindley is perhaps too closely allied, as I have seen apparently 
internir liate specimens from Canada, and also in the Newfound- 
land collection of Pylaie. Sprengcl states the flowers of O. ctVf- 
aris to be red. Ttie two remaining Linnsean species require 
more extended notice. 

Orchis flava, Ltnit. has remained an uncertain species quite 
down to the present time, no succeeding anthor having identified 
it. Pursh, indeed, remarks that he has seen the specimen in the 
lierbariiim of Gronovius ; bnt he failed to recognize it as the same 
with another s[)ecies described in his work, viz. his O. fusceS' 
ems, Nuttall has taken for it a very diiferent species, (appar- 
ently his own O. intern;) in which he is followed by Olbtt ; 
who slates, however, that the plant diflbrstnuch firom theoriginal 
description of Gronovius. Having examined the herbarium of 
Clayton and Gronovius's Fl Virg.^ through the kind permission 
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of Mr. Brown and Mr. Bennett, I may flate that a minute exami- 
nation of the specimen oa which this species is founded, proves it 
to be idef)tical with the well known Hahcnaria herbiola. It is 
a somewhat loosely flowered formi with the stem rather naked 
abofe, exactly similar to those we often receive from the Southern 
States, as well as firom Peotisylvaoia* The description of Clay- 
ton Is so -far ooiir^t, thai it ia probable the pale or greenisli-yeUow 
flowers alone have prevented all snceeeding botanists from sua- 
pec ting it to be the Linnaean plant. The specific name is cer- 
tainly not happily chosen for a plant of which Clayton observes, 
*^ floribus obsolete iuteis,'^ but it must oevertheless be retained. 
The remarkable tooth or process on the upper side of the Up 
Btar the base, by which the pladl ii so weU distinguished, iaalM 
imntflieAdL I find the siime spedea among the plants of Poiab, 
in Mr. Lambert's herbartnm, under the name of O. fumsetcemB* 
^his last species was established upon a figure and description of 
Gmeiin's Flora Siinrica, which accord so well witli the American 
plant, that, in the absence of specimens, I am unable to pronounce 
them distinct. The lip has the same lateral teeth, but, inateadoC 
Ibe fMojectiiig ptocesa, Qmelio deaeribes the posterior portioaaa 
<<incytoban feva eacavata." The inspection of WiUdenow^ 
iMbarium enables me tt> add as a synonym the O. vtresoma of 
that author; of whose character: "cornn obtusnm scrotiforme 
brevissimum," it should be remarked that it is totally at \ ariajice 
'With his own solitary specimen received from Muldeiiberg, under 
this name. The latter, in his unpublished Flora Lanca$in€nm$^ 
thus deaeribea the lip and «pur:— '^Lsbio neotarii oblongo eiBai>> 
gniata indiviaoet sttbttilobo, vel baai utrinqoe dentato; conn 
setaceum germine bfevius, acutum*" The synonymy of tliia 
specieSi so far as already ascertained, may stand as follows, 

HlBBNARIA (PliATANYHUU) VLATA. 

Orchis flava, Litm. / spec ed. L j>, 942, ^kL fL^ eouL ayu. 

Oicbis ladiee pahnata ; floiibua obsolete luteis, dee. Ac Ck^ / 
no. 639. 

Orchis radicibus palmatis: nectarii labio trifido, integerrimo, 
&.C. Gronov. ! Jl. Virs^. ed. 2. p, 137. 

Orchis virescens, MuhL fi, LancagL inecLf et m Wiild, / i^pac; 
4 !>• 37. (descr. pess*) 
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Orchis luscescens, Pursh! fi, 2. j?. 687} EM, sk. % p. 487^ 
vix Gniel. 

Orchis herbiola, Pursh, I. c. (quoad sya.) 

Orchis bidentata, EU. ! ^k. %. p. 48a 

Habeitaria horbiola, JR. JBn / tn kotLKm». {^%.)6.p. 193, 
0t 0tiei, omit. 

Habeoaria virescens, Sprmg. sysL 3. p, 688. (quoad syo.) 
Habenaria fuscescens, Torr. compan. 
Piatanthera hecbiola, LindL J gen, et ^pec. Orchid. 

Habenaria (Platanthera) if^xEGBA. 

Orchis integra, N%$U, gen, % p, 188. 
Orchis flava, Nutl, L c, non Lmn. 
Orchis flava? BU, ek. % p. 4S5. 

Habenaria integia, Spreng. ayat. 3. p. GS9j Beck^ boL p. 348. 
Habenaria Eliiuitii, Brrk! I.e. 

This last species is very nearly allied to H, (Piaianth,)cristaiaf 
but is readily distinguished by its subulate spur, entire petals, and 
nearly eotire^ crenate, or somewhat siouately toothed labeUttm. 
Its geographical labge is from New Jersey to Florida and Loui»* 
iana. 

Oiiciiis psYcoDEs, Linn. — So ereat is the confusion of the sy- 
nonymy, and so extensive iho series of mistakes in regard to this 
species, that it becomes at first sight questionable whether the 
Linnaean name should not be altogether dropped. But as the de- 
scription of Lionieus is perfectly applicable to the species he had 
in Tiew, and to no other, we are not at liberty to pass by the 
original name ; still less to apply it to a plant subsequently mis- 
taken for this species. The O. psycodes is described from a plant 
collected in Canada, by Kalra, which is still preserved in t^e Lin- 
nasan herbarium. This plant I find to be, not the Orchis lacera 
of Michaux, as is generally supposed, but the Orchis fimbriaia 
of Alton and succeeding antfaots; The synonym of « Orehie 
Jterihus auras," &c. of OsortoHds, nrast be exclnded, as it ro* 
lates to Orchis drisiata of WiUdenow. The Gronovian plant, 
however, does not exist in the herbarium of Linnaeus, neither 
does the character and descnptioa appear to have been at aU de- 
rived from it. On the authority of the herbarium of Willdenow, 
and also fiom the manuscript detailed descriptioiis of Muhlen- 
berg, I have ascertained thai both the OreAss Ineua and the Of 
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Mb fina of these aulhon> ace identieal with the original O. psf- 
codes of linnaBiis; that is, are the ordinary amaller-Aoweied 

forms of Orchis fimhriaia. Muhlenberg says of his O. fissa, 
that tlie flowers are very small ; as indeed they are m the speci- 
men sent to Willdenow, when compared with his O. fimbriata^ 
(which is the O, grandiflora Bigelow,] or with O, Jissa of 
succeadiog anthon. OrMs ptyeodes of WiUdenow, as to the^ 
plant in his herbaritim, is O, lacm of Micbaoz. The synonymV 
of these speoies will theiefiiie assome the foUowiog loflm* 

Habenarxa (Platantbeba) pstcodes. 

Orchis psycodes, Lmn, I spec, 2. p. 493, excl. syn. Cfrmuw.^ 
son WiUd. 

Orchis fimbriata, Ail. I hurt. Knc. (cd. \.) p. 297, ct aiict. 

Orchis incisn, Muhl! fl. LancasL ined,, et in WiUd. ! spec 
4* p. 40, non Pursh^ nec NiUL 

Orchis fissa, MukL ! Lcetin WiUd, lie* non Pursh^ nec 
auet, seq* 

Habenaria fimbriatai R, Br, / m hart Kew. {ed. 2.) 5. p, 193, 
etauct, 

Habenaria iacisa, Spreng. sysl. 3. p. G92. (quoad syn.) 

Habenaria fissa, Spreng. I. c. (quoad syn.,) non R. Br, 

Platanlhera fimbriata, Lindl, I gen. et spec Orchid. 

p. oRAiffDiFLORA .' labslU ssgmentis (lateialibus pnecipue) ca* 
pillaceo-fimbriatis, floribus majoribus. 

Orchis fimbriate, WilkL ! Lc 

Orchis grandiflora, Bigel ! fl. BosL ed. 2. p. 321. 

Habenaria grandiflora, Torr.! compM. ; Beck, hot, p. 349} 
Darlitigt. Ji. Cest. ed. 2. p. 60a 

. ilABENAAIA (PukTANTUa&A) PEJUafONA. 

Orchis palmala peramoena, Caryophylli montani floribus, mar- 
gine fimbriatis, ex Virginia. Plvk. mant. p. 141, t 434, / £k 
. Orchis . fissa, Pursh ! fl. % p. 588, non WiM. 

Orchis incisa, PursA, /. c / Hm. gm. %. p. 189, non WOUL 

Habenaria fissa, ML Br. I m km-h. Bamlm^ non Oichis fiasa, 
MM. ef WUUL 

PJatanthem fissa, Lindl. I. c. 
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Habenaria (Platantuera) laceba. . 

Orchis radice palmata: foHis lilii; d^c. Clayt.! 7io. 644 j Gro- 
nov, f fl. Vir^.p. 137. 

Orchis psycodes, MuhL I I. c ; WiUd, ! spec. 4. p. 39, non 
lAnn. 

Orcfiis lacera, Michz. ! Jk% p, 156; Purnh^ Lc; EIL L e. 
Habenaria psycodes,' TorrJ eompan,; Bedct L e, 
Habenaria lacera, R* Br. ; Spreyig. I e. 
PlatatUbera psycodes, LindL gen. el spec. Orchid. 

iiABENARIA (PlATANTUERa) CRIST ATA. 

Orchis floribns aiireis, spica habitiore congestis : bracteis longi- 
tudine lloris: labio inferiore nectarii finibiiaio capillaceo: seta 
germ i no breviore. Clay LI tio, 688; GronovJ fi. Virg, ed, 1. 
p, 184. 

Orchis cristata, Michx, J ft, 2, p. 166 ; WiUd, ! spec* 4. p. 9 ; 
Punk! Ic 

O. psycodes, Purshy I non lAnn., nee WiUd. 

Ilabeuaria cristata, R. Br. I in horl. Kew. {td. 2.) 5. p. 194, 
et aucf, 

Habenaria psycodes, Spreng. L cl (ex colore tioruna.) . 
l^latantbera cristata, t»indL ! geiu and spec. Ore/Ud, 

Respecting Hdhfuaria (Plat.) orhimlata and Hookcri^ and 
also IJ. (Plat.) dilatataj I have only to remark, that the view 
suggested several years since, in the third volume of the Annals 
of the New York Lyceum of Natoml History, is p^ved Co bo 
correct. 

Orchis obsolebi of Willdenow (fide herb. !) is made up of the 

scape of a Corallorhiza and a leaf uf Tijnilaria ? 

Orchis linunhroidcs of the same herbarium is Tipularia of 
NuttalL To this also belongs Orchis floribns sparsis, nectario 
pedunculum superaute, labio infimo Uneari." Gnmcv. / fl* Virg. 
p. 137. 
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Amt. XIV. — Accatmt of the Capture and Death of a large Alii- 
gator. CJommunicated for this Journal at the request of the 
£ditors, by a geutleman concerned in the agair. 

TO THE EDITORS. 

Thk interest you have maoiiested in the bead of the alligator, 
deposited in the room of the Society of Natoial History in this 
city, (see the annexed drawing.) and the request yon have made 
that I would acquaint you with the circumstances oi iis ca(.tuie, 
jiiduce me to offer you the following slieicli. Whatever imper- 
fections may appear in it, must be attributed to the time that has 
passed since my residence at Manilla, near wiiicii place the aiii* 
gator was killed. 

The lake, from which flows the river on which Manilla is sit- 
uated, is about twenty miles from that place. It is of irregular 
form, and from many points looks hUe three distinct bodies of 
water of abuul tjqual dimensions, caused by a long island nearly 
in the centre, and a wide tract of laud parallel to and about eight 
miles from it. The latter, called Haiahala, was a plantation 
which 1 occasionally visited, and was the property of a Pianch 
gentleman, distinguished for his hospitality, and for a strength of 
character which had led him to establish himself successfully, 
alone and unaided, amidst a barbarous people, whose respect and 
love he had seemed hy his uniform courage, justice, and benevo- 
lence. A small part of the estate was cuUuated by the hired 
Indians, whose huts formed a picturesque little village near the 
house of the proprietor, and the remainder, embracing a circuit of 
fifteen or twenty miles, gave every variety of natural beauty, 
A chain of high hills ran through the centre, whose summits 
were covered with grass so luxuriant as often to rise over the 
head ul a man on horseback : and the forests on either side, ex- 
tcuduig in many places to the lake, were the growth of centuries. 
The axe bad never thinned them, and they stood ui their massive 
magnificence as luiture had planted and reared them ; some in 
fimtastlc forms, which gave them so much the appearance of 
works of art, as to be distinguished by the names of things they 
were supposed to resemble ; some, vanquished by the creeping 
plant, which strangles m its close and deadly embrace what at 
first U clmgs to for support atid protection, h^d struggled agauist 

Vol. usTiii, Mo. 2.p-JaiL-MarcJi, 1840. 40 
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its folds till the derstroyer and destroyed seemed one ; and the 
giant tree, which, year after year, liad been rocked by the earth- 
quake and had bonie bravely against ihe whirlwind, slowly yield- 
ing to its tenacious persecutor, stood at last lifeless within its greea 
and living shroud. 

Amidst the wondere of nature, animal life has its full ahaie; 
and in the tangled recesses of the woods, where eznherant vege- 
tation has given the earth a covering almost impenetrable toman, 
there live the deer, the boar, and that most desperate uid danger- 
ous enemy of the hunter, the wild biitfalo. whose lerocity and 
contempt of danger is only equalled by his hatred of the human 
form. There is also the boa constrictor, aometimeseeeD of great 
size, who crushes in his folds and devours whatever first cornea 
in his way ; and then, gorged and inactive, is easily despatched* 
One with a large deer inside bf him, was killed when I was (here, 
but had been cut up by the liatives for food, before we were 
aware of it. Since I left that country, I have been inlornied 
that one thirty-&ve feet long has been destroyed, after killing 
two Indians, who entered a cavern where he had retired, one of 
whom he swalloived, and the other was found dead beside him. 

The deep, still inlets of the more retired parts of the lake, are 
the lurking places of the alligators ; and one spot, remarkably 
situated, was their favorite resort. Nearly ofijwsite to the point 
of IJalahalii, (ui the otfier shore, there issm s from a mountain a 
stream of so high a temperature tliat the natives use it for cook- 
ing ; and the bones of fish and fowls, scattered at its aides and 
In its bed, show how commonly it is availed of for that parpese. 
Rude baths are constructed near it, which are found very ser* 
viceable in chronic diseases, and are sometimes visited hy invalids 
from Manilla. Near this place is an island, in the centre of which 
is a small, deep, black lake, surrrounded by hills, except at a 
rjarrow opening, which is low and mai-shy. The sides, as they 
slop^ to the margin, are thickly wooded, and the trees bang clu»> 
loring over the banks, their dense foliage drooping to the water. 
Here reigns the stillness of death ; not a breath of wind pene- 
trates the close barrier, and there is sound and motion on the 
glassy surface, only wheu it is rippled by th( illisators, who have 
nmde the place their own. At other times ttiey lloat like logs, or 
stretched along the mingled masses of decayed. wood and ex- 
posed roots, enjoy the coolness and shade of this gloomy solitude. 
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In thp course of the year 1831, the proprietor of Halahala in* 

fonned nie that he frequently lost horses and cows on a remote 
part of his }>laiitcition. and that the natives assured him tliey were 
taken by an enormuus alligator, who frequented one of the 
streams which run into the lake. Tiieir descriptions were so 
highly wrought that they were attributed to the fondoesa for ez- 
oggemtion, to which the inhabitants of that country are peculiarly 
addicted, and rery little credit was given to their repeated lelar 
tiona. 

All doubts as to the existence of the animal were at last dispel- 
led by the deslrucliou of an Indian, who atlem|jled to ford the 
river on horseback, although entreated to desist by his compan- 
ions, who crossed at a shallow place, higher upb He reached the 
centre of the stream, and was laughing at the others for their 
prudence, when the alligator came upon him. His teeth encoun- 
tered the saddle, which he tore from the horae, while the rider 
tiuiibled on the other side into the water and iiiade k>r the shore. 
The hor^, too terrified to move, stood trembling w here the at- 
tack was made. The alh gator, disregarding him, pursued the 
man, who safely reached the bank, which he could easily have 
ascended, but rendered fool-hardy by his escape, he placed him- 
self behind a tree, which bad fallen partly into the water, and 
drawing his heavy knife, leaned over the tree, and on the ap- 
proach of his enemy, struck him on die nose. Tiie animal re- 
peated his assault and the Indian his blows, until the former, ex- 
asperated at (he resistance, rushed on the man, and seizing him 
by the middle of the body, which was at once enclosed and 
crashed in his capacious jaws, swam into the lake* His friends 
hastened to the rescue ; but the alligator slowly left the shore, 
while the poor wretch, writhing and shrieking in his agony, with 
his knife uplifted in his clasped iiarids, seenic<], as Liie others ex- 
pressed it, " held out as a man would carry a u>fch." His suffer- 
ings were not long continued, for the monster aank to the bottom, 
and soon after reappearing alone on the surface, and calmly bask- 
ing in the sun, gave to the horror-stricken spectators the fullest 
confirmation of the death and burial of their comrade. 

A short time after this erent, I made a vint to Halahala, and 
expressing a strong desire to capture or destroy the alligator, my 
host readily offered his assistance. The animal iiad been seen, a 
few days before, with his head and one of his fore i&Qi resting on 
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the bank, and his eyes following the motion of some cow* whieli 
Were grazine: near. Our informer likened his appearance to ihat 
of a cat watching a mouse, and in the attitude to spring upon his 
prey when it should come within his reach. 

1 would here mentioD, as a curious fact, that the domestic 
bufialo, which is almost cootiDually in the water, and in the 
heals of mid^Iay remains for hopis with only his nose above the 
surfiice, is nerer molested by the alligator. All other animals be- 
come Iiis victims when they incaiitiousl v a{>|in>ar li him, arid their 
knowl(>dgc of the dancer most usually prompts litem to resort to 
shallow places to quench their thirst. 

Hearing that the alligator had killed a horse, we proceeded to 
the place, about five miles from the house. It was a tranquil 
spot, and one of singular beauty, even in that land. The stream, 
which a few hundred feet from the lake narrowed to a brook, 
"wuh Ub green banks fringed with the gracifnl bamboo, and ihe 
alteriiate glory of glade and forest, spreading far and wide, 
seemed fitted for other purposes than the familiar haunt of the 
huge creature that had appropriated it to himself. A few cane 
huts were situated a short distance from the river, and we pro- 
cured from them what men they contained, who were ready to 
assist in freeing themselves from their da 1 1 g i roiis neighbor. The 
terror which he had inspired, especially since the death of their 
companion, had hitherto prevented them from making an eliort to 
get rid of him ; but they gladly availed themselves of our prepara- 
tions, and with the usual dependence of their character, were wiU- 
ing to do whatever example should dictate to them. Having rea- 
son to believe that the alligator was in the river, we commenced 
operations by sinking nets, upright, across its mouth, three deep, at 
intervals of several feet. The nets, which were of great su cugih, 
and intended for the capture of the wild bulTalo, were fastened 
to trees on the banks, making a complete fence to the commune 
cation with the lake. 

My companion and myself placed omselves with our guns on 
either side of the stream, while the Indians, with long bamboos, 
felt for the animal. For some time he refused to be disturbed ; 
and we began to fear that he was not within our limits, when a 
spiral motion of the water, under the spot where I was standing, 
led me to direct the natives to it ; and the creature slowly moved 
oa the bottom towards the nets, which he no sooner teuciied, 
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than he qnielly turned back and proceeded up the stream. This 
movement was several times repeated, till, having no rest in the 
enclosure, he attempted to climb up the bank. On receiving a 
ball in the body, he uttered a growl like that of an aogry dog, 
and ploDging into the water, crossed to the other side, where he 
was received with a similar salntation, discharged directly into 
his mouth. Finding himself attacked on every side, he renewed 
his attempts to ascend the banks j but whatever part of him ap- 
peared was bored with bullets, and feeling that he was hunted, 
be forgot his own formidable means of attack, and sought only 
safety from the troubles which snrronndcd him. 

A low spot, which separated the river from the lake, a little 
above the nets, was unguarded, and we feared that he would suc- 
ceed in escaping over it. It was here necessary to stand firmly 
against him : and in several attempts which he made to cross it, 
"we turned him back with spears, bamboos, or whatever first came 
to hand. He once seemed determined to force his way, and 
foaming with rage, rushed with open jaws, and gnashing his teeth, 
with a sound too ominous to be despised, appeared to have his 
full energies aroused, when his career was stopped by a large 
bamboo thrust violently into his mouth, which he ground to 
pi< ' rs. and the fingers of the holder were so paralyzed tliat for 
soinc miMutf s he was incapable of rcsumuig his gun. 

The natives had now become so excited as to forget all prudencoi 
and the women and children of the little hamlet had come down to 
the shore to share in the geoeral enthusiasm. They crowded to 
the opening, and were so unmindful of their danger that it was 
necessary to drive them back with some violence. Had the mon- 
ster know a his own strength, and dared to have used it, he wdnld 
have gone over that spot wiili a ibrce which no human power 
could hare withstood, and would have crushed, or carried with 
him into the lake, about the whole population of the place. 

It is not strange that personal safety was forgotten in the ex* 
citement of the scene. The tremendous brute, galled with 
wounds and repeated defeat, tore his way through the foaming 
water, glancing from side to side, in the vain attempt to avoid 
his foes, then rapidly ploughmg up the stream he grounded on the 
ehallows, and turned back frantic and bewildered at his circum- 
scribed position. Al length, maddened with suffering, and des* 
fieiate from continued persecution, he rushed fariou^y to the 
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mouth of the iiream, burst through two of tlie nuts ; and I threw 
down my gun in despair, for it iDolaxI as tijough his way at hist 
was clear to the wide lake. But the third net stopped him, and 
his teeth and legs had got entaogled in all. This gave us a 
chance of closer warface with lanceSi such as are uaed against the 
wild buffalo. We had sent for this weapon at the commenoement 
of the attack, and fonnd it much more effectual than guns. En- 
tering a canoe, we |jkujged lance after lance into the alligaior, as he 
was strnei?1in^ under the water, till a wood i>eemed growing trom 
hini| which moved violently above, while his body was concealed 
below. His endeavors to extricate himself, lashed the water into 
foam, mingled with blood ; and there seemed no end to his vi- 
tality, or decrease to his resistance, till a lance struck him directly 
through the middle of the back, which an Indian, with a heavy 
piece of wood hammered into him, as he could catchall opportu- 
nity. My companion, on the other side, now tried to haul him 
to the shore, by the nets to which he had fastened hnnseif, but 
had not sufficient assistance with him. As I had more force with 
me, we managed, with the aid of the women and children, to 
drag his head and part of his body on to the little beach, where 
the river joined the lake, and giving him the ^'coup do gracci** 
left him to gasp out tiie remnant of his Hfe on the sand. 

I regret to say, that the measurement of the length of this ani- 
mal was imperfect. \i was night when the struggle ended, and 
our examination of him was made by torch-light. I measured 
the circumference, as did also my companion, and it was over 
eleven feet immediately behind the fore legs. It was thirteen 
feet at the belly, which was distended by the immoderate meal 
made on the huiie. As he was only partly out of the water, I 
stood with a line at his head, giving the other end to an Indian, 
with directions to take it to the extremity of the tail. The 
length so measured, was twenty-two feet ; but at the time i 
doubted the good faith of my assistant, from the reluctance he 
manifested to enter the water, and the fears he expressed that the 
mate of the alligator might be in the vicinity. From the diame- 
ter nl the animal, and the representations of those who examined 
him afterwards, we believed tiie length to have been about thirty 
feet. As we intended to preserve the entire skeleton, with the 
akin, we were less particular than we otherwise should have been. 
On opening him, we foimd, with other parts of the hem, three 
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legs entire, torn off at the haunch and shoulder, which he had 
swallowed whole, bcsnles a large quantity of stcaeS| some of 
Uiotn of several }}oimds weight* 

The night, which had become very dark and stormy, prevented 
as from being minute in omr investigation ; and leaving direc- 
tions to pieeerve the bones and skin, we took the head with us 
and fetumed home. This precaution was induced by the anxiety 
of the natives to secure the teeth ; and I afiei wards found that 
they attribute to them miraculous powers in the cure or preveu- 
lion of diseases. 

The head weighed near three hundred pounds ; and so well 
was it coveted with desh and muscle, that we found balls quite 
flattened which had been discharged into the mouth and at the 
hack of the head, at only the distance of a few feet, and yet the 
bones had not a single mark to show that they had been touched. 

I would observe, that the head, as it now apy^ears, conveys a 
feeble impression of its size before it was divested ot its iutegu* 
ments. 

I returned shortly aller,to Manilla, and expected to have been 
followed by the bones and skin of the alligator. They were 
drying on a seaffold, near the place where he was killed, when a 

tyi'lion, or luuiieant;, ol unexampled severity, which laid low the 
cabin of the Indian and the tree of the forest, and covered the 
shores of the lake with the bodies of man, and beast, and iish, 
swept away the platform and whirled into the lake or the jungloi 
every fragment of our victim* 

The head was an object of great curiosity at Bianilla, nothing 
of similar size having been seen there ; and on a visit which I 
subsequently made to Hurope, I examined, with some attention, 
the iiiiiM iHTis of natural history, jiatticuiarly tliuse of F'rance and 
England, without finding any thing of equal magnitude. 

While the head was at Manilla, an English frigate arrived there 
that had been long on the East India station. The officers had, 
at Ceylon, killed an alligator of extrsordinary size, the skeleton 
of which they intended to send to the Briti^ji Museum. They 
expressed however their disinclination to do so, after seeing that 
from Halahaia, which was much larger than the one they had 
taken. 

In comparing notes with them respecting the nature and habits 
of this animaii I was struck with the similarity of the supeisti* 
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tions prevailing at Ceylon and Luconia; such as the alligator 
swallowing a stone whenever he kills a human being, as if to 
keep account of his misdoings, and, after devouring the body, 
placing the head before bim and weeping from remorse. 

It is not stiange that eztiavagancieB Uke this should be earreat 
with 80 rade a people ] but it is singular that two, remote from 
each other and without connection, should both give credit to the 
same absurdilies. 

The native of Luconia, the island on which Manilla is situa- 
ted, is excessively fond of the marvellous. He is ever ready to 
give saperaatural constructions to every thing that cannot be 
solved at once ; and there is no limit to his credulity. One 
night, in the country, my attention was directed to a light mid* 
way on a mountain, which I naturally attributed to a (ire made 
by some one wiio had lost his way — as proved to be the case — 
not so the Indians. It was too favorable an opjK>rtunity lo let 
pass with such a common-place supposition. They said an ana- 
conda liad found a stone of inestimable value, and, according to 
his usual proctice, when in such luck, was playing at cap and ball 
with it They could see the gorgeous gem, sparkling with light, 
tossed into the air ; and the serpent bounding from the earth, as 
he caucht it in his iiioiith, or rapidly twining among the trees^ as 
with Wild glee, he pursued his game. 

I sometimes visited a place so secluded and difficult of access, 
that probably no human feet had ever reached it. There the 
enormous vampire bat, or flying fox, slept away the hours of day* 
light ; and hanging to the boughs by his hooked claws, with his 
head dowiiw ai d and his wings folded like a cloak about him, 
"waitod till night should enablo him to look for the plaiaaui, his 
accustomed food. There thousands of the animals congregated, 
and when disturbed by the report of a gun, rose with screams^ 
darkening the air with their heavy flight, and encireling the 
woods they dared not leave. Little was required to invest a spot 
like this with mystery ; and well might the islander fancy, as 
the black wings flapped like evil spirits around him, that he stood 
on unhallowed ground. 

At the time of our expedition against the alligator, the periodi- 
cal visitation of locusts, which occurs about once in seven years^ 
was devastating parts of the island ; and, on the following day, 
the place where I resided was doomed to share in the disuesA. 
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We were flattering ourselves that the scourge would not eome 

near us, when the dark clouds were seen, lat over the lake, ap- 
proaching noiselessly, save in the rushing of wines, and suun the 
sun was hid, and night seemed comuig before her time. Mile 
upon mile in length moved the deep broad column of this insect 
anny ; and the cultivator looked and was silent, for the calamity 
was too overwhelming for words. The sugar cane, the principal 
crop of that country, gave promise of unusual productiveness 
when the destroyer alighted. In a moment nothing was seen, 
over tlie extended surface, but a black mass of animated matter, 
heaving like a sea over the hopes of the planter. And when it 
arose to renew its flight, in search of food for the hungry millions 
who had had no share in the feast, it left behind, desolation and 
rulo. Not a green thing stood where it had been, and the very 
earth looked as thongh no redeeming fertility was left to it. Hu- 
man exertions availed nothinf^ a;:ainst this enemy ; wherever he 
came ho swept like a cousuniing fire, and the ground appeared 
scorched by his presence. Branches of trees were broken by the 
accinnulatcd weight of countless numbers ; and the cattle fled in 
dismay before the rolling waves of this living ocean. The re- 
wards of government and the devices of the hissbandman, for his 
own protection, were useless. Myriada of these insects were 
taken and hcafied toj^ethcr, till the air for miles was polluted, 
without api arent (iiminution of tlaii numbers. 

The typhou was the irresistible agent which at last terminated 
their ravages, and drove them before it far into the Pacific. This 
remedy prostrated what the locust had left, but still it was prayed 
for as a mercy, and received with thanksgiving. 

Of the Philippine Islands, Luconiais the one best known ; but 
the world of nature there is yet unexplored ; and the few men of 
science who have been pernijUed to carty iheir researches into 
the interior, have either been too easily satished with the won- 
ders they encountered at the outset, or have not been spared to 
give the result of their labors. The one best fitted for the work, 
who visited that country during my residence in it, was an Ital- 
ian. He penetrated where the white man had not been seen 
since th«j eailiest days of the colony, when the -followers of 
Magellan made the circuit of the island, with the daring spint of 
investigation which distinguished that age of discovery. 

Vol. uxviii, No. 2.-Jmii.-Marcb, 1840. 41 
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He made his way to the wandering negro tribes whidi foant 
through a tiaet of monntain coantiy, near the middle of the 

island, and who, nnintliienced by tlic seim-civilizatioii around 
them, pass an erratic life withoLit fixed li.il»iialiuns, gathering 
their food from the wild fruit trees, and olienag wide field for 
conjecture on their origin and insulated position. 

The individual I allude to, returned from his interesting ex* 
corsioDs, stored with most Taluabte information. Hisindefatigpr 
ble spirit was undaunted at the great plan be had laid ont before 
him, and he lefi Manilla with the determuiatiou to [>enetrate to 
the centre of Borneo — dial unknown world, whose savage in- 
habitants have uot been overcome or solteoed, even by the cu- 
pidity of commerce, and whose resources can only be imagined 
from its magnitude, situation, and the exceeding fruitfulness of 
its coasts. He had scarcely entered on his new discoveriee, when 
approaching too near a volcano, he slipped into the hot ashes of 
its burning crater, winch in a few days caused his death. 

If, in recurring to some of the incidents of my life iu Luconia, 
I have inclined to dwell on what may seem irrelevant to the ob- 
ject of this communication, it is that I am fond of remembering 
the days I have passed in the solitudes of that lovely land. The 
dreams of fancy have never pictured scenes of more romantic 
beauty than arc there la\ ishly spread around ; — where the prin- 
ciple of life is prtifusi ly s aiti red and everything is glowing 
with animated being — where the bland air mokes mere existeoce 
enjoyment ; and the day, with its mild sky and refreshing sea 
breeze, gives place to the more serene night, with her dear 
brilliancy, when the eye looks deep into heaven, and the stars 
glitter with a radiance unknown in less genial climes — ^where the 
land wind rises, and is felt, but not heard, for the stillness of 
liudnight is not broken as its solt l)reath cornes from the iniinxi- 
den depths of the wilderness, laden with the fragrance of the 
spice tree and the wild flower. 

But in that luxurious region, nature at times shows herself in 
the power and sublimity of her oonvnlsions, and awes by the 
earthquake, the tornado, and the thunder storm. Her hours of 
aii-cr are fearful, but are soon forgotten as she resumes her almost 
permanent tranquillity. 
BuMon, Feb. 1^, im. 
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Art. XV. — Synopsis of a Aleteoroloscical Jmimnl, kept in thn 
city of New York for tlie years 1838 and 1839, including also 
ihe mean resuUs of the iatt seven years; by W. C. Eedviblo. 

(lUported to the Reg«iiti of the VniTmty of the Stat* of New York.) 

Thk obeemUioDS which I have made on the direction of the 
mirface widcIs, and also on the direction of the highest observed 
wind in the region of clouds, for periods of four hours duration, 
commencing at 6 A. M., and ending with 10 P. M., are comprised 

in llie following tables.* 



Monthly and annual resuUs for the year 1838. 



1838.— KobUm. 



January, 

February, 
March, 
April, 
May, . 

June, 
July, . 

August) 
September, 

October, . 

November, 

December, 



Observations of the surfucr 
winds, in periods of four 
bourf. 



Ohsorvaiions of hiphost nb- 
served wind in tiio resion 
ofcloads, in periods of foor 
hours. 



e 



- o J5 3 



o 5 = 



19 
15 
61} 

27 

19 

22i 

19 

16 

40i 

13i 

18 



s 



7 
7 

195 

16i 

19} 

46i 

10 

28J 

21} 

12 

21 



ro a. G is, V c 
g =.5 o S 3 



35 

33^ 



36 
78 



43 I 56h 

794' 24 

59J 17 

81} 39} 

56* 46} 

48} 27} 

63 I 43 

54}, ni^ 



74 h 



Annual resuUs, 282}, 2 15 



720 



507} 




Proporti<minlOOO, 164 \i25 



417 



294 



* For MmiDtriot of die obMrvatiom fiom 1838 to 1637 inolomve, mo tho Reports 
of the Rqieots of the UniToniitjr of Uie Bute of New York, nede to the l«fi«liitore 
in 1835 and 18:^7, and Am. Jour, of Science, Vol. zxtui, pp. 154—159, and Vol. 
oonvy pp. 373—396. 
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Monlhly and annual results for 1839: to whirh arr added the 
mean annual results from 1833 to 1839 iiidusive. 
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March. . • . 
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July, . . . 
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72 
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43 


13 


27 
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59 
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Annual results, 


423 


211 


529 


502 


84 


52 


1 549 


sTf 


Proporlion iti 1000, 


253 


127 




"302 


70 


43 


1156 


430, 


.Menn AtuiunI proportion i o l|l 
for sevcu years, . | 1 0 


127 


"382 


275 


53 


24 


565 


358! 



Average proportion of easterly winds in 1600 for serea years, 343 
" wester!} \\ i ids " " " 657 

The westerly winds being to tlie easterly, nearly as two to one. 

Of the highest observed winds in the regioa of cloads, the pro- 
portion of easterly winds in 1000, is . • • « 77 

Proportion of westerly winds, 923 

Being nearly as twelve to one. Were not the movements of the 
higher strata sometimes concealed from view, particularly in east- 
erly htoriiis, the observations of the highest wind, it is believed, 
would be almost invariably .&om some western point of the hty- 
rizon. 
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Mean aunual results, 



24'2 
30.044 
30.138 
30.056 
29.983 
30.033 
30. ISO 
30.051 
30.185 



.Monlhlj means. 



Talk of ike Mmthly mean height of the Baromeier m indkes 
for each of the five daily observations recorded in the Journal 
durirsr the year 1838. 

i -' V — ftlopflia^ fi A M. I in A. M. I '2 r. M. I G p. M 
January, 
Fe!)ruary, 
March, 
April, 
May, 
June, 
Jiilv, 
August, 
Se[ teruber, 
October, 
November, 
December, 



10 r. M. 

30.258 :M12 1 9 30 246 3(K265 
30.072|30.0 17 30.021 30.046 
30.164 30 12930.121 30.146 
30.079' 30. 029 30. 025 j30. 054 
29.999 29.97129.955 29.976 
30.053 30.034 30.022 30.048 

30.070 
30.141 
30.181 
30.084 
30.243 



30.094 30.065 30.049 
30. 160,30. 129|30. 106 
30.196 30.177j30.160 
30.073 30.085 30.04530.050 
30.23630.277 30.21930 220 



30.09130 143 30.094 



30.121 30.150 



30.246 
30.010 
30.140 
30.049 
29.977 
30.038 

30 072 
30.137 
30. 1 SO 
30.067 
30.239 
30. 120 



30. 1 10130.132 30.094i3a09ll30. 1171 30.109 



Table of the Monthly mean height of the Barometer in inches 
for each of the five daily observations dnri7ig the year 1839 : 
to which are added the mean emerage results for the last seoen 
^etitTs» 



lSfl».^ll<t«lit. 



lanttary, 

March, 

April, 

May, 
June, 
July, 
Augnstf 
September, 
October, 
November, 
December, 



Mean annual reaolta. 



30.281 30.316 
30.16030.20c 
29.94829.981 



10 A. M 



(30.19830.207 
30.22230.281 
30.11630.163 
30.08930.116 
30.031 30.065 
29.971 29.999 
30.03330.040 
30.09730.109 

30.097 30. 12b 30.093130.081 



30.104 



30.134 



8 r. w. I 6 F. M. 1 10 p. w . 

30.14130.18830.248 
30.20530.20630.224 
30.122,30.11230.142 
30.07530.05730.084 
30.02030.00030.017 
29.974*29.96829.989 
30.024.30.01630033 
30.1053ai0430.09S 
30.099 
30.266 
30.185 



Means forteven years, 30. 101130. 12;.li0.088 



30.26330.241 
30.15430.161 
29.935 29.95429.974 

30.09230.091 



30.113 

30.086.30.108, 



Monthly tnratts. 



30.194 
30.227 
30.131 
30.1)84 
30.027 
29.980 
30.029 
30.103 
30.100 
30.273 
30.173 
29.958 



30.106 

30.101 



It will be eeea that the monthly means of the atmospheric 
l u e B BUie in 1838, are found highest in Janaary and November; 
beitig equal to nearly thirty and a qnarter inches of the baromet- 
ric column. The lowest is found in May, being less than thirty 
inches. The highest monthly means for 1839 are found in Feb- 
ruary and October ; the latter exceeding that of any month which 
I have obfierred; ahhoogh not eompriaing the highest noges of 
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the year. This effect appears to be due to the proximity of sev- 
eral violent storms of wind which passed over neighboring regions 
during the moiiih, but did not visit New York. The mean lor 
December of this year, is uncommonly low, and it is believed to 
be due to the dispersive effect exerted upon the fttmosphefe by 
the several violent and extensive storms which passed over oa 
daring the month. 

The means of the several daily observations for seven years, 
show an excess; in tliose assigned to 10 A. M. ; also, a juubable 
disprupurliuti in ihose for 6 A. M. The former is probably owing 
chiedy to the fact that the observations for that hour, la most 
cases, are necessarily anticipated, and approximate more nearly to 
9 A. H., and are taken at or near the time of the daily maximom 
of elevation ; while the latter are perhaps slightly increased by 
the fact that for a portion of the year tlie hour assigned is too 
early for convenient observuiion. It is not iiuprobabL', Lhai the 
mean of the two ohsrrvations at 6 P. M. and 10 P. M., gives more 
nearly the true average pressure for the whole term of years, being 
30.097 ; while the general mean in the table is 30. 101. 

My barometer has a glass cistern, and tube of rV^hs of an inch 
diameter, the scale for which was adjusted at a pressure of 
thirty inches and temperetnre of 68^ F. ; capacity of the tube to 
cistern y'^ ; and the lustruuiciu is fitted up iii a basement room, 
the cisterti being less than ten feet above the mean level of the 
tide in New York harbor. 

Through the kindness of Lieut Riddell, R. A., the ofRcer in 
charge of the new magnetic observatory in Canada, I had an op- 
portunity, in September last, of comparing the adyustment of my 
barometer with one of Newman's portable iron-cisterned barome- 
ters, sent as n standard of comparison from the Royal Society. 
This com|orison, made at the temperature of 59° P., showed an 
excess q( 0.015 in. in my barometer, over that of the Royal Soci- 
ety. This agrees nearly with my own admeasurement ; but I 
had allowed the excess as cmnpensatton for the capillarity of the 
tube, in order to avoid the necessity for this correction. If, how* 
ever, this difference is to be dedifcted from the above general 
mean, it will give for the mean ;uiiinal pressure at New York, 
3U.II60 inches: or, if the mean of the hmus of 6 and 10 P. M. be 
taken, we have 30.082 in. This is without any correction for 
temperature. The mean temperature of the instrument for the 
entire period is supposed to be about 68^ Fahrenheit. 
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westerly wind which followed or closed up the easterly gale. 
This slonu broke up tlie heavy ice in the Hudson for ten miles 
below Albany, and will long be remembercH] for the damages 
which it occasioned. It is not a little letnarkable that the maxi* 
mum, minimum and extreme range of the barometer for a period 
of seven 3Fear8, should all have occurred in this month. 

The fluctuations of the barometer and other phenomena which 
characterize our great storms, can only be thus cnrsorily ulluded to 
in this place ; but they have strong claims to the attention and 
inquiries of all observers,* and when duly investigated, will prob- 
ably add more to our knowledge of the laws of storms and at- 
mospheric changes than all the mean results of instrumental 
observations which have been so industriously sought by philoso- 
phers and men of science. Of the available means for ascertain- 
in? these phenomena, few are more pnnnising than the system of 
observation which is organized under the direction of the Regents 
of the University. It is now only necessary, that accurately ad- 
justed barometers be Airntshed for two or three selected stations 
in each of the senatorial districts, and that the observations of this 
instrument, for fixed hours, be returned to the Regents with the 

usual annual reports. 
New York, January 22, J 640. 



Art. XVI. — Nolke of a Manual of Chemistry^ nnitdiniitg the 
principal fads of the science, in the order in which they arc dis" 
ciisscd and illuslraied in the Lectures at 1 1 (j) card Univcrs^ity, 
N. and several other colleges attd medical schools in the U, 
States, Compiled and arranged as a text-book for the use of 
/Students and persons attending Lectures on Chemistry, Third 
edition^ co)nprisiiiLj[ a summary of the laieat discovpri*>Sy as con- 
tained in the works of Brandej Turner ^ Thoinsoity and other 
dislingidslwd Chemists^ illustrated with np wards of two hun- 
dred engravings on wood; by Joiin W. Wlbstkr, M. D., Er- 
ving Professor of Chemistry and Mineralogy in Harvard Uni- 
versity. 1 Vol. 8vo. pp. xxii, 556. Boston : Marsh, Capen, 
Lyou Webb. 1840. (Communicated.) 

Two editions of the Manual of Chemistry by Dr. Webster, 
have already been presented to the public, by means of which it 

has become extensively known among men of bcicuce j its char- 

Vol. xxiviii, No. 2. — Jan.-3iarcb, lo4U. 42 
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acter has long since been established, and its merits as a work of 
reference and a text-book [ia\c been admitted and diiiy apf recia- 
ted. Indeed, as a text-book it was introduced into many ol our 
colleges, and continned to be employed ia them 8o k>ug as copies 
could be procured. The second edition was long ago ezhatistedi 
and although the demand for the work continued auubated to the 
last, such were and are the arduous duties of the author, as Pro- 
fessor of Chemistry in the Utiiversily at Cambridge and in the 
Medical .School at BosLou, ifiaL we have been i><.>ii)o\vliat appre- 
hensive lest huiiicieiit leisure should not be left hiin tn prepare 
another edition, considering the labor reqnired properly to digest 
the amount of material which has so abundantly accnmulated of 
bte years, and bearing in mind the many discoveries in, and im- 
portant additions to, the science that it was necessary to post up. 
We are however not only highly gratified to find our fears at 
lensfth liappl^'' and satisfactorily removed, but are also niucli 
pleased to obser\ u the improved appearanc e of the work, .md to 
notice tho many important and judicious changes thai have been 
made in it. 

This edition may indeed be almost considered as an entirely 
new work, so thorough a revision is evident on every page ; af- 
fording ami le evidence of the unremitted care, patient research, 

sound judgment, and nice disci ninnaiion, that were exercised to 
render it in all resrects what a Manual should be; perspicuous, 
comprehensive, and withal concise. The author never sacrihces 
sense Co sound ; he never leads the reader away from the subject; 
and as he is dealing with facts, he proceeds in a strictly philo- 
sof)hical maimer. He avoids the two extremes ; being neither so 
brief as to bewilder and conftisc, nor so prolix as to weary and 
disgust. Frequently, whilst examining its pn^res, have we been 
forcibly reminded of the truth of a reuiaik made by the celebra- 
ted snrgeon, Pott. *»Any man,'' observed he, may give an 
opinion, but it is not every mind that is qualified to collect and 
arrange important facts.'' All the great principles of the science 
are clearly laid down, and most of the recent discoveries are io- 
corporated in its pages. So solicitous indeed has Dr. Webster 
evidently !)eeu to present every thing of vahie that was made 
kiiuwn HI his favorite science to the moment of sending the la&t 
page to press, that it will be found, by referring to the Addenda 
and Appendix, he has incoipoiated every discovery of any worth 
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which had been announceJ, down almost to the very day of pnb- 
lication. This edition is better printed tbao these were that pre* 
ceded it. There is one change Ibat in an especial manner [leases 
08, and for which, unless we greatly err, he will receive the 
thanks of every student ; we mean the introdnction of neat and 
'A ell tixecntcd wood cuis into the body of the work, instead of the 
insertion oi' ih« ilhislrations at the end. The advantage of the 
former over the latter plan is too obvious to require designating. 

Ill a short preface, or advertisement as it is styled, the amhor 
informs us thai owing to the adoption of Dr. Turner's Elements 
into severat institutions, (the Manual being mi of priut«) and 
knowing that Dr. T. was preparing a new edition for the press, 
he was induced to relinquish, for the time, the publication of the 
present work. Siil'se iiiently. he was promf ted lo renew his labor 
and perfect his design, from ascertaining that Dr. Turner's work 
was left meompieie at the time of the decease of that good man 
and most excellent chemists Thai be ua$ prompted to finish 
thai which he had undertaken we rpjoioe at ; heeanse the Ele> 
ments," admirable as is the work, is not practical ; it is not a work 
that a beginner can follow experimeii tally : and yet this course is 
the only one wh if by chemistry can be profitably and satisfaclo- 
rtly studied, and thoroughly and advatitrirrcously taught. 

The pteseni work, we are told by Dr. Webster, is cempiUd and 
mranged by htm. Such a task, if iaithfully and judiciously eze- 
ciiled, requires no less Intimate a knowledge of the snhject, and 
demands a lar greater aiuount of labor than ihe wri;nig of an 
original treatise. Iiid(^cd, we can iiaidly say that we have or can 
have an entirely original treatise on 1 1 actical chemistry. All of 
our manuals and systems are in truth, for the most part, compila- 
tions ; they must from the Tery nature of the subject be made 
ap of the thousand facts, experiments, discoTerles, dednclionSi 
dec, that are to be found scattered through a vast number of scw 
eiiti6c journals, transactions, memoirs, and other j)iil)lications. 

Whilst perusing the volume, we continually see abundant evi- 
dence that the author spared no pains in collecting, examining) 
and duly aitanging his materials, and thai he often condensed 
elaborate papers, clothing their siibstance in language of his own, 
the more surely to bring them within the comprehension of the 
reader. Some may think that he is occasionally too concise. ])i]t 
his references to the origioai sources are always given, so that the 
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student, if not satisfied with the condensed or abridged accoDDt^ 

knows w here to seek for faillier details. It is pleasing to observe 
how scrupulously the author "renders unto Cesar the tilings that 
are Cesar's,'' aud bestows honor upon whom honor is due, by 
crediting every important obserratioa-or diecorery to its rightful 
owner ; an act of justice that is too often neglected. 

Dr. Webster alludes to Prof. Bache, the acc<»iiplished editor of 
the American edition of Turner's Elements, in well merited terms 
of commendation. To Mitchell, Hare, Silliinaii, Jackson, Hayes, 
Torrey, and others, that we with pride rank among our promiiienl 
scientific men, he gives due acknowledgment for such of their 
labors as come within the scope of his work. The various valu- 
able pieces of chemical apparatus figured and described, which 
are the products of the inventive genius of some of our own sci- 
entific men, are aiuibuted to those ti> whuiii he is indebted for 
them ; and the same just course is jnirsued iu regard to many of 
the processes and experiments mentioned. 

The arrangement of the subjects in this edition is quite differ* 
ent from that which was followed in either of the former. editions. 
It is very nearly that of Turner ; and a better model could not 
have been selected. The first chapter treats "of the Powers 
and Properties of Matter, and oi ihe geneial laws of chemical 
changes and in it are incorporated the new facts relating to 
heal, electricity, and galvanism. The discoveries and deductions 
of Dr. Faraday are given principally from the lucid and satisfae* 
tory statements of Dr. Turner, some additions being made to the 
account from Faraday's later papers. The very curious and in- 
teresting observations of Forbes, ou the polarization of heat, are 
also referred to in this chapter. 

The second chapter is a higlily important one, inasmuch as it 
contains the very alphabet of the science, without a knowledge 
of which every thing would be as unintelligible and as incompve- 
hensible as the alchemistic gibberish of former days ; and also a 
full description of the apparatus to be used, and the manner of 
iisins it. without a I'atiiiliai iiy with which, all previous knowledge 
would be ol liiile practical advantage. This chapter is divided 
into three sections ; the first embracing an outline of the new 
nomenclature, with an explanation of the principles. upon which 
it is founded ; the second, a detailed account of Apparatus and 
Manipulation," fully and clearly illustrated by explanatory cuts ; 
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the third describes the varions methods of estimatins: the specific 
gravities of solids, liquids, and gases. The author in this chap- 
ter has not confined himself exclu8ivel3r to Bn account of matters 
as they are at the {iresent time, hut to a certain extent has com- 
bined historical with practical information ; thus famishing the 
student with sufficient knowledge of the views and opinions en- 
lertaiiicd at various periods, to enable him easily to trace the pro- 
gress of the science through various devious paths to its present 
state of advancement. 

The third chapter is occupied with <^ Inorganic Chemistry,'' and 
contains a history, an account of the nature and properties, and 
' the methods for the obtaining, of oxygen, hydrogen, nitrogen, 
carbon, sulphur, chlorine, 6l<z, l^c, and also a description of their 
coin[»oiuids. The varions theories of combustion are herein spo- 
ken of, the analysis and synthesis of water shewn, eudiometry is 
described, and numerous other important topics are discussed. 
Under the section on carbon, whilst speaking of carbonic acid, 
the important results of the experiments of Dr. Mitchell of Phila- 
delphia, on the liquefaction and solidification of this gas, are sta- 
ted. On Plate I, facing page 13, will be found represented the 
apparatus of Mr. Adams, whicii was contrived for the purpose of 
obtaining the gas in a solid state and on a large scale. It is accom- 
panied by a full description of every part of the generator and re- 
ceiver, of the proportions of the materials used, of the method of 
charging the generator, and of the manner of obtaining the solid 
result. It is the only account of this apparatus which we have 
seen : and it seems hardly credible that it can sustain uninjured, 
the immense pressure to which it is subjected. It has however 
been fully tested, and we presume is the same with which Dr. 
Webster obtained the very large quantities of this solidified gas^ 
which we understand he exhibited in his lectures before several 
societies during the winter just past. 

The fourth chapter includes, under seven sections, an account 
of the metals. All of the important characters and properties of 
each are given, and then follow descriptions of the oxides, chlo- 
rides, d^c. 

In the fifth chapter we find the salts of the metals. These are 
arranged under four orders ; the author very wisely adopting the 
division into oxy-salts, hydro-salts, sulphur-salts, and haloid-salts, 
which we deem the best that has yet been devised. The com*- 
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position of these substances, and indeed of all other important 
ODCS, is given in symbolic language alter the name of each, as is 
alfio the atomic weight This plan ia a decided impro^remeut 
o?er the tabular anangement introduced by Turner. It aaves 
the student much trouble, and the vexatious labor he would have 
to undergo in referring back to ferret out the name of a anbstance 
coniaiiied somewhere, m a Ktne tal)le. 'i'iie descriptions of the 
metallic salts are selected mamly irotii the cxceUetit ones of Tur- 
ner and Liebig. 

The four remaining chapters treat of organ'c chemistry, iindpf 
which are embraced both animal and vegetable chemistry. This 
reminds us to remark, that Dr. Webster has rejected the old dw 
visions just alluded to, and recognizes in his Alanual two great 

dii.'isions only ; viz. ihc chemistry of nnoi gaiiized and that of or- 
ganized bodies. Under the second general division, the author, 
manifestly with great labor, has compressed within the compass of 
one htuidred and fifty pages, most of the important matter to be 
found in the late elaborate and masterly volume of Dr. Thomson. 
That volume contains npwards of one thousand ckiaely printed 
pages, and of course is a very unwieldy tome ; we therefore are 
under no small obligations to Dr. W. for fnrnishing ns with so 
excel!e?)t an abridgment of it. He also introduces, in ifiis fart 
of the work, the views and theories of Liebig. Although the 
chemistry of animal substances is very important, still, as the 
time devoted to this department in most of our institutions and 
in almost all courses of lectures, is very short. Dr. W. has not 
thought best to enter much into detail in the chapter appropriated 
to this subject. Ill ihis j^ortion of the work he has followed Dr. 
Reid. and what has been furnished will be found amply sufficient 
for all purfKises of elementary instruction. 

As has already been incidentally mentioned, numerous impor- 
tant addenda are placed near the eud of the work, followed by 
an Appendix, made up of tables and other valnable matter, a very 
copious general index, and an index of cuts. 

We have also already allnded in very general terms to the fact 
of this volume beiiii^ liberally snpphed witli wood engravincis: 
they amoimt to upwards of two hutidred in number. The vast 
number of experimental illustrations, and the careful directions as 
to manipulations, many of which are, if we mistake not, original, 
and many otheia we know have not hitherto been introdacedinto 
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vorks of general tuse, will greatly enhance the valne of this 

Manual, and render it the more acceptable boih to tcacfiers and 
students. The arrangements of api araius, and the descriptions 
of the figures are unusually full and complete. In the frontis- 
piece we find represented Dr. Charles T. Jacksot^s newly in- 
vented oxy-aksohol and air-blast lamp, which posaeases great 
power. We also find In the frontispiece a figure of a new air- 
pinnp of great simplicity and beauty, recently made for Hanrard 
College. It was constructed by N. B. Chamberlainj Philosophical 
Iiistrument Maker, Sciiool street, Boston ; and we learn from the 
Manual that it will freeze water on Leslie's plan, with perfect 
ease and great rapidity. Itafibrds us much pleasure to direct 
attention to this instrument, as we can well remember bow ex- 
tremely diMcnlt it was, until within a few yeans, to get chemical 
and philosophical apparatus of good quality made in this country. 
We were often compelled to forego the pleasure of prosecuting 
our investigations, and of following along the pallis newly ojiened 
by our transatlantic brellircn ; to make the essay with inferior 
iustruments and the almost positive knowledge that we should 
in conseqttence fail of attaining the desired result ; or to lose much 
valuable time and expend much money in ordering the requisite 
instruments from Europe. This difficulty was owing in part, 
undoubtedly, to our ariists not having been duly encuurai^i^d to 
exert their ingenuity and skill. Dr. Webster informs us that all 
the apparatus ligured and described in his work, is or can be made 
by Mr. Chamberlain. As therefore there is uo longer any defi- 
ciency of skill or ingenuity upon the part of artists, we trust there 
will be no withholding of patronage upon the part of our men of 
science ; and most sincerely do we hope, for the honor of our 
country, that public institutions as well as individuals, will be 
more patriotic thau to send abroad for apparatus, when it can be 
so well and so cdieaply made under their owu inspection ai homc.'^ 
Wo cannot close this notice, without expressing a desire that 
Dr. Webster would abridge bis Manual for the use of the higher 
classes of schools and of academies. A good text-book is much 
needed in such seminaries. 



* It in but juiKtice to oar excellent arltsts and to the progress of* practical at well 
aa theoretical Rcienee among os to mj, ihat our principal cities now contain estab* 
llnliaienta, in wbioli almeai every kind of pUloeiipbieal apparatna h manutetured 
with alefaiiae and akill<— £df. 
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Abt. XVIL — Engraving and DesaripUon of an ^parahufor 
the Decomposition amd ReoompoaiHon of Waier^ employed in 
t/ie Laboratory of (he Medical Department of the UmwTsihf 
of Pennsylvania ; by R. Hake, M. D., Prof, of Chem. Read 
before ihe Amer. Phiios. Society, Dec. 7, 1838. 




Hating to illastiate the decomposition and recomposition of 
Water to a class of between three and four hundred pupils, I have 

found it expedient to exhibit the process on an extensive scale. 

For many years I have enipl iyed a glass tube, of about an inch 
aiid a half in bore, and about two feet in height. 

The tube (A), which I have used for three years past, has been 
furnished with two tubulures (B^ 6), about three inches below the 
upper extremity, where it converges to an apex, having an aper> 
lure not larger than a goose quill. Upon this apex there is au 
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Iron cap, in which a female screw is wrought so afi to allow a 

large iron valve cock (C) to be screwed to it. 

lJ[xin the tiihulnres also iron caps are cctiiented, which are so 
wrought as, with the aid of appropriate screws, to constitute stutf- 
ing boxes. 

Through each of these a platioa rod (D, d) is introduced, and 
fastened to plates of platina, to act as eiee^rodes^** agreeably to 
the language of the celebrated Faraday. 

The ttil)c Lieing su|»i»orted over the nicicurial risteni, by means 
oi" a ct'iiiiiiiniicatioii with an air pnmp, throiigii tlie valve cock 
aud flexible leaden pipe, the bore ol the tube is exhausted of air, 
80 as to cause the mercury to take its place. 

The mercury is so far displaced by a solution of borax, con- 
aisting of equal parts of water and saturated solution of that salt, 
as to sink the surface of the column of metal in the tube about 
an inch or more below (he •'electrodes." The projecting end of 
one of the rods ( D, (/,) to the other ends of whicii the " electrodes'* 
axe severally attached, is bent at right angles outside of the tube, 
80 as to enter some mercury in an iron capsule, supported purposely 
at a proper height, and commimicating with one end of my defla* 
grator of an-hnndred pairs of Cruickshank plates of about eight 
inches by foiireteen. Of course the md of the other electrode 
must have a cuinrnnuicatiou with the other end of ilie defla^rator. . 
Under these circuuisiances, if the circuit be completed by throw- 
ing the acid ou the plates of the deflagrator, a moat rapid evolu- 
tion of hydrogen and oxygen will ensue in consequence of the 
decomposition of the water, ao that withm a few seconds, several 
cubic inches of gas will be collected. 

The action being now suspended by throwing the acid off the 
plates, and the foam being allowed to subside, the resuluug gase- 
ous mixture may be ignited, aud of course condensed, by eom- 
pleting the circuit again as at first, and at the same time causing 
the ends of the " electrodes*' to come into contact with each otherj 
and thus to produce a sparic. 

This contact is effected by causing a very slight movement in 
the rod, bent at ri?ht angles, aud entering the mercury in the 
iron capsule. Of course the process may be repeated as oiten as 
can be reasonably desired. 

Vol. uiTiii, No. 3.— Jaii.-March, 1S40. 43 
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Am*. XVin. — Tmpromi Proeen fir ehitdnin^ PaUatntm ; hf 

Robert Hare, M. D., Prof, of Chora, in ilie Univ. of i^eim. 
Kead before the Amer. Fhilos. ^oaeiy, Dec. 7, lb38. 

In evolving potassium, agreeably to BruDoer'a plan, I have siib* 
fltituted for the luting usually employed to protect ilie iron bottle, 
a cylinder of iron, which is made to surround the bottle ; also a 
disk of the same metal, of a diameter and thickness equal lo that 

of the cylinder. 

The disk is supported by bricks of kaolin. The botile being 
vertical J the blast acts more equably on the surface of the iron, 
and the operator can, by additional fuel, protect any part from that 
undue exposure, to which the imder surface is always liable^ 
when the bottie is horizontal. 

The potassium Is received into an iron tube, of which the bore 
is two inches ui diameter. Tins tube screws at one end iijio ihc 
bottle, and at the other is closed by a perioraled terminating 
in a small orifice. To this a leaden tube is fitted, which js so ad- 
justed by bending, as to cause the vapor resulting (torn the burn- 
ing of the gas, to go into the ash-hole. By these means the hy- 
drogen, being ignited as soon as it comes over, serves as an index 
of the success and progress of the process. In this way no resort 
to naphilui is iii l\^e first instance necessary. The potassium is 
extricated from the tube by cooling it by affusion of water, de- 
taching it from the bottle, and then closing the end thus exposed 
by a cap, in which a suitable conical female screw is wrought/ 

The part of the tube containing the potassium is then made in 
a verticikl position to occupy the axis of a cylindrical furnace, the 
end terminating, as above mentioned, in a tapering plug, being 
lowermost, and projecting below the bottom of tho furnace. Be- 
fi)re the teni()eratiire reaches redness, globules of tlie metal begin 
to de:>cend ; but to extricate the last portion, a white heat is requi- 
site. The potassium may be received in bottles,- kept full of hy- 
drogen by a constant current, or in naphtha.. The first portioD, 
which descends befoie the tempemture is high, can be more easily 
reoeived without naphtha than the lalter portion. 
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Am*. XiX.— Engraving and Description of a Roialarp MiM' 
pHer^ or one in v/dch one or more Needles are made to reeohe 
by a Gahanie Current; by R- Hare, M. D., Prof, of Chem. 
in the Vniv. of Penn. Read before the Amer. Philos. Society, 
Dec. 7, 1838. 



r 




urn 

Tins preeeding engrftTing represents a rotatory galvanometer, 

or multiplier, which I contrived in November, 1836, and which 
roust have vahie as an addition to the amusing, if not to the useful 
implements of science. It is well known that by passing a tem- 
porary discharge through the coil of a multiplier, the needle may 
be made to perform a rovoiution, whereas if the current be con- 
tinuously ap^ted, the movement is checked as soon as the situar 
lion of the poles is reversed. To produce a permanent motion, 
the discharge must be allowed to take place only when the poles 
are in a favorable position, relatively to the excited coil. This 
object I attained by means of two pins, descending from the nee- 
die perpendicularly, so as to enter two globules of mercury, com- 
municating, on one side, with a galvanic pair, on the other with 
the coil of the multiplier. In the next place, by winding over the 
first coil, another of similar length, but in a direction the opposite 
of that in which the first coil was wound, I was enabled, by two 
other globules, situated so as to communicate severally with the 
lower ends of the pins, at the opposite side from that on which the 
first mentiooed globules were, to cause an impulse at every semi- 
levolution. 

The one coil being wound to the right, the other to the left, 
the alternate effect of each upon the needle was similar in opposite 
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parts of the orbits described by the piD& Lastly, ti second needle, 
furnished with pins in like manner, being fastened at right angles 
to the first, so as to form with it a cross, as represeoted iu the en- 
graving, each needle is made to receive two impulses during every 
revolution. Hence one of I3anelPs sustaining batteries, as made 
by Newman, is quite adequate to cause a revoiutiuii as rapid as 
consistent with a due degree of stability in the mercurial globules 
employed. 

One end of each coil, by means of the branching wire A, com- 
muiiicates with one pole of the galvanic pair j the other ends of 
the coils terminate in mercnrial globules contained in cavities on 

opposite sides of the wooden disc G, upon llic centre of which the 
spindle of I lie niagnotie neotUc rests. The brandies of the wire 
K proceeding from the other galvanic pole, termtuate in globules 
situated in the vicinity of those above mentioned, so that as the 
needles revolve, the pins proceeding therefrom perpendicularly 
may touch a pair of the globules first on one side and then on the 
other. Whenever this contact takes place, the circuit is comple- 
ted, and a discharge is effected liuough one or the other of the 
coils of the multiplier. 

Supposing E atid F to be north poles, a discharge through one 
of the coils will cause E to move off a quarter of a circle, or more. 
As this ensues, the pins of F will come in contact with the glob- 
ules which those of B touched before. Of course F will be pro- 
pelled so as to cause the pins of E to reach the pair of globules at 
G, which, compleiinjT the circuit of a coil wouikI in a way the 
opposite of that first mentioned, concurs with thai coil in its iudu- 
ence, so as to promote the rotation previously induced. The same 
result ensues when the pins proceeding from F come in contact 
with the globules situated at G, and when Q returns to its original 
starting point. It follows, that by a repetition of the process the 
galvanic action is sustained. The pfienomenon is as wt-II illus- 
trated by employing the single needle, N, N, as hy two, but the 
most pleasing and energetic effect is produced by the crossed nee- 
dles. In this simple form the spindle on which the needle rests 
and revolves Is represented at S ; the pins at P, P. Each coil, 
consisting of copper bell wire, is about thirty feet in length, and 
is contained in tite groove 0. The frame of the multiplier is con- 
structed of mahogany and is levelled by the milled headed screws, 
on the ends of which it is supported. 
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Abt. XX.— CroiiM Amaicana ; or • Comparaiw view of ihe 
SkuiU of vonoiff Ahoriginal Nation* of North and South 
Amoriea ; to which is prefixed an JUsoay on the Varietieo of the 

Human Species, iUustralcd by seventy-tight plates and a col- 
ored map ; by Samuel Gi^uHut: Morton, M. D., Professor of 
Anaiomy in the medical department of Pennsylvania College, 
at Philadelphia, &c. &c. Philadelphia: J. Dobson. London: 
Simpkin, Marshall ^ Co. Letter Preae, pp. 296, folk>, 1839. 

We hail this work as the meet extensive and valuable cantri- 

biUion to tlie uaLuial history of man, u Incli has yet appeared on 
the American continent, and anticipate for it a cordial reception 
by scientific men not only in the United States, but in Europe. 
The subject is one of great interest, and Dr. Morton has treated 
it ia a manner at once scientific and pleasing, while the beauty 
and accuracy of hi8Hthogra[)hic plates are not stirpassed by any 
of the tnodern illustrations of science. 

Tlie principal design of the work, says Dr. Morton, lias been 
"to give accurate delineafions of the crania uf more than forty 
Indian nations, Peruvian, Brazilian and Mexican, together with 
a particularly extended series from North America, from the Par 
cific Ocean to the Atlantic, and from Florida to the region of the 
Polar tribes. Especial attention has also been given to the sio- 
giilar distortions of the skull caused by mechanical contrivances 
in use among vaiious nations, Peruvians, Charjbs, Nate hes, and 
the tribes inhabiting the Oregon I'erritory." His materials, in 
this department, arc so ample, that he has been enabled to give a 
fall exposition of the subject. He has also bestowed particular 
attention on the crania from the mounds of this country, which 
have been compared with similar relics, derived both from ancient 
and modern tribes, " in order to examine, by the evidence of 
osteolo^ical facts, whether the American aborigines, of all epochs, 
have belonged to one race, or to a plurality of races." 

The introductory Essay, **on the varieties of the human spe- 
cies," occupies ninety-five pages. It is learned, lucid, and like 
the whole work, classically written. The author notices the great 
diversities of opinion that have existed among naturalists regard- 
ing the groupiiii^ of mankind mio races ; Linnaeus referred 
aU the human lamily to five races \ Buiibn proposed six great di- 
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visions ; subsequently, however, he reduced it to five ; while 
Bliimenbach, adopting the arrangement of Bufibn, has changed 
the names of some of the divisions, and designated, with greater 
accuracy, their geographical distrihation. Cuvier admitted three 
races only, the Caticaman, Mongolian and Ethiopian ; while 
Malte Brun eiiiunerates sixteen. A French professor, Broc, in 
his Essai sur Ips IJares Hnmaines, ]Hibliblied in 1836, has at- 
tempted to establish several mb-gmera. The cause of these 
wide diversities of opinion obviously lies in the imperfect know- 
ledge yet possessed of the subject. 

Dr. Morton adopts the armngement of Blmnenbach in ao far as 
regards the great divisions, substituting, however, the word race 
for the term *• variety" of the Geniiaii author, and changing the 
order in whu h I^lunuMibach considers some of them. He con- 
siders the human species as consisting of twenty-two families, 
which he arranges under the heads of the Caucasian, MougoiiaOi 
Malay, American, and Ethiopian races. 

I. "The Caucasian Race is characterized by a nrtturally fair skm, 
susceptible of every iint; hair fine, long ami rnrliii;i, and of various col- 
ors. The skull is large and oval, and its anterior fK3rtion full and eleva- 
ted. The face i.s small in proportion to the head, of an oval form, with 
well proportioned features. The nasal bones are arched, the chin fuii, 
and the teeth vertical. The raee is distinguished for ihe fiMility with 
which it attains the higher inteUectoal endowmeBts." 

The snbdivisions of this race are into — 1st. The Caucasian ; 
2d. The Gu manic; 3d. The Celtic; 4th. The Arabian ; oih. 
The Lyhian; 6ih. The Nilatic, (Egyptian;) and Tth. The In- 
doslanic families. 

II. ** The Mo.VGOLiAN Race. This is characterized l y a s illow or 
olive colored skin, which appears to be drawn tight over the bones of the 
face ; long, black, straight liair, and thin bt ird. The nose h broad and 
short ; the eyes arc small, black, and oblicjueiy placed, and the eye-brows 
arched and linear ; the lips arc turned, the cheek bones broad and Hat, 
and the zygomatic arches salient. The skull is oblong-oval, somewhat 
flattened at the sides, with a low forehead. In their ioteliectual charac- 
ter the Mongolians are ingenioiiSf imitative^ and h^hlj soaeeptiUe of cul- 
tiTatiott. 

The subordinate divisions are into-^th. The Mongo^Tartar ; 

9th. The Turkish; lOih. The Chinese i llth. Tii^ Indo-Chi- 
nese ; and I2th. The Polar families. 
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III. ** The Malay Race. It is characterized by a dark cnmplpxton, 
varying from a tawny hue to a very dark brown. Their hair is black, 
coane, and lank, and their eye-lids are drawo obliquely upwardti at the 
outer angles. The mouth and Jipa are large, and the nooe it abort and 
broad, and apparently broken at its root. The face is flfit and expanded, 
the upper jaw projecting, and the teeth salient- The ^kull is high and 
squared or rounded, and the forehead low and broad. This race '» active 
and ingenious, and possesses all tbe habits of a migratory, predaceous 
and maritime people." 

TIio subdivisions embrace — 13th. The Malays and 14th. 
The Polynesian (or South Sea island) families. 

IV. " The American Race is marked by a brown complexion, long, 
black, lank hair, and deficient beard. The eyes are black and deep set, 
the brow low, the cheek bodes lu^b, the nose large and n(]inliue, the 
nioulb largt!, and the lips luinid and compressed. The skull is small, 
wide between the parietal protuberances, proniiiH'Fit at tht vortex, and 
fldt on the occiput. In their mental character the Americana are averse 
to cnltivation, ami slow in acquirina; knowledge; roi^t less, revengeful, and 
food of war, and wholly destitute of maritime adventure." 

The families into which this race is subdlnded, we two : Idth. 

The American; aud iOth. The ToUecan, 

V. ^'The Ethiopun Rack is characterized by a black complexion, 
and black, woolly hair ; the eyes are large and prominent, the nose broad 
and flat, lips thick, and tbe month wide; tbe head long and narrow, the 
Ibrehead low, the cheek bones prominent, the jaws projecting, and the 
chin small. In disposition, the negro is joyous, flexible, and indolent; 
while the many natkms which compose this race present a singular diter- 
siiy of intellectual character, of which the far extreme is the lowest grade 
oi iiumauiiy. 

This race is divided into — 17th. The Negro; 18th. The 
Caffrarian; 19th. 'VheHaiienM; 20th. The Oceame Negro; 
21st. The AustraUan; and 22d. The Alfarian families. The 
latter family is most nimnerous in New Guinea, the Moluccas 

aiid Magindaiio. 

Tlip niaj) which precedes the work, shows the geographical 
distribution of the dve races of meo ; and the lines of demarca* 
tion are those indicated by Professor Blumenbach, as separating 
the different races in the primitive epochs of the world. These 
diTisions, of necessity, are only approximations to truth. The 
boundary between the Caticastan and Mongolian races is ex* 
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tnmely vague. The line adopted rana from the Ganges io m 
northwestern direction to the Geajnaa Sea, and thence to the 
River Obi^ in Russia. ** At iTcomperatively recent period, how- 
ever. s( \ cral Mongolian nations have established themselves in 

Europe j as the Samoyedes, Laplanders, &-c." The Fuhiopian 
line is drawn north of the Senegal River, obliquely east and 
south to the southerQ frontier of Abyssinia, and thence to Cape 
Gnardafui, thus embracing the Atlas Mountains. Of the Int ter, 
little is known ; but many negro nations inhabit to the north of 
them, at the same time that the Arab tribes have penetrated far 
beyond them to the south, and in some places have formed a 
liiixcd race w ith the natives.'* 

Dr. MoiUni gives a brief but clear description, extending to his 
9i$t page, of the leading characteristics of each of these lamilies, 
accompanying his text by references to the authorities from which 
the information is drawn. The labor and accuracy of the true 
philosopher are here conspicuous. AAer perusing these de- 
tails, however, we are strotigly impressed with the conviction 
that this branch of science is still only in its iniaiicy. The de- 
scrifjiions of the mental qnaiities which distinguish the diiiVrent 
families of matikiud, given even by the best travellers, arc vague 
and entirely popular. I'here is scarcely an instance of the 
specification of well defined mental faculties, present or absent 
in the races, or possessed in peculiar combinations ; nothing, in 
short, which Indicates that the travellers possessed a mental phi- 
losc)phy under the dillcreni heads of which they could classify 
and parlicuiarize the characteristic qualities of mind which they 
observed, as the botaiTists describe and classify plants, or the ge- 
ologists minerals. I'he armtomical characters of the races, also^ 
are still confined to a few particulars, and many even of these 
have been drawn from the inspection of a very limited Dumber 
of specimens. The subject, however, possesses so much inhe- 
rent interest and importance, iliat we may expect ra^id udvauces 
to be made in its future development. 

The unity of the human species is assumed by Dr. Mor- 
ton. It is known that the black race possess an apparatus in 
the skin, which is wanting in that of the whiU race. Floa- 
lens states that there " are, in the skin of the toAsIs race, three 
distinct laminss or membranes^he derm^ and two epiderms; 
aiid ill the skiii ui the black iuce, tiiere is, besides the derm 
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' and the two epiderms of the white race, a particular appara- 
' ius, aa ap[)aratiis which is altogether wanting in the man of 
the while race, au apparatus composed of two layerS| the external 
of which is the seat of the pigmmiumy or coloring matter of oe- 
gioe&"* " The coloriog apparatus of the negro is always found 
I in the ninlatCo." Flourens adds, " The white nee and the black 
race are then, I repeat, two essentially distinct races. The same 
is true of the red^ or American race. Anatomy discovers, under 
the second epiderm of the individual of the red, copper- colored^ 
Indian or Ametican race, (for this race is called inditferently by 
all these names,) 9l pigmental apparaiuSf which is the seat of the 
red or cf^er color of this race, as the pigmental apparaJtue of 
the negro is the seat of his black color." 

Dr. Morton does not advert to the existence of this pigmental 
apparatus in the American race. The investigations of Dr. 
McCulloh, he observes, " satisiactorily prove that the designation 
, ^ copper-colored^^ is wholly inapplicable to the Americans as a 
lace." The cinnamon is, in Dr. McGulloh's apprehension, the 
nearest approach to the true color" of the native Americans. Dr. 
Morton considers that the brown raetf^ most correctly desig- 
. nates them collectively. Although," says he, " the Americans 
thus jx)sscss a pervading and cliaracleristic complexion, tliere are 
occasional and very remarkable deviations, including all the tints 
from a decided white to an uneqtiivocally black skin." Ue 
shows, also, by numerous authorities, that ** climate exerts a sub- 
ordinate agency in producing these diyersified hues." The tribes 
which wander along the burning plains of the equinoctial region, 
have no darker skins than the mountaineers of the temperate 
zone. "Again, the Piu!lch»'s, and otlier inhabitants of the Ma- 
gellatiic region, beyond the d5lh degree of south latitude, areab* 
solutely darker than the Abipones, Macobios and Tobas, who are 
many degrees nearer the equator. While the Botocudys are of a 
clear brown color, and sometimes nearly white, at no great di»* 
tance from the tropic ; and moreover, while the Guyacas, under 
the line, are characterized by a fair complexion, the Charruas, 
who are almost black, inhabit the 50ih degree of south latitude ; 
and ihe yet blacker Californians, are 25 degrees north of the 
equator." " After all," he adds, " these differences in complex* 
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ion are extremely partial, forming mere exceptions to the primi- 
tive and national tint that characterizes these people, from Cape 
Horn to the Cauadas. The cause of these atiomalies is not 
readily explained ; that it is not climate is sufficiently obFioiu; 
and whether it arises from partial immigiaiions iioai other eonm* 
tries, remains yet to be deoided." 

BuffoQ defines species — ^* A snccession of similar indiTidoab 
which reproduce each other." Cnvier also defines species^ 
*'The union of individuaU descended from each other or from 
common parents, and of those who resemble them as much as 
they resemble each other.^' The apparent differences of the 
races of our domestic species," sa3rs Guvier, ^' are stronger than 
those of any species of the same genas." " The fact of the sm^ 
eesston, therefore, and of the wnsiantm o oe Bs im^ constitotes alone 
the unity of the species.^^ Flourens, who cite .s these definitions, 
concludes that " unity, ahsoluic unity, of the human species, and 
variety of its races, as a final result, is the general and certain 
conclusion of all the facts acquired concerning the natural ki^ 
tory of man."* 

Dr. Morton, while he assumes the unity of the species, con- 
ceives that **each race was adapted from the beginning (by an 

all-wi<e Providence) to its peculiar local destination. In other 
words, that the physical characteristics which distinguish the 
difTcrcnt races, are indepeudeut of external causes.'' 

This inference derives support from the fact adverted to by Dr. 
Caldwell, in his " Thoughts on the Unity of the Hurmq Spe- 
cies." It is," sa3rs he, " 4179 years since Noah and his family 
came out of the ark. They are believed to have been of the 
Caucasian race." " 3445 years ago, a iiaiiun of Ethiopians is 
known to have existed. Their skins, of course, were dark, and 
they didercd widely from the Caucasians in many other particu- 
lars. They migrated from a remote country and took up their 
residence in the neighborhood of Egypt. Supposing that people 
to have been of the stock of Noah, the change must have been 
completed, and anew race formed, in 733 years, and probably ui a 
much shorter period. "f Dr. Morton observes, that "the recent 
discoveries in Egypt give additional force to the preceding stato- 



* Flourens' articlo before cited, tnd tb« EdilL NtW Pfailowvpllic, ifMUIl., YoL 

xxvii, p 35«, Oi tohor, lb39. 
tP.72. Fiiila., 1830. 
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iiient, inasmuch as they show, beyond all question, that the Cau* 
ca;>iaii and Negro races were as [ierlectly dibLiuct in that country, 
upwards of three thousand years ago, as they are now : wlieiice 
it is evident, that if the Caucasian was derived from the ^^egrOy 
or the Negro from the Caucaaiao, by the at^ian of external csuMf , 
4be change must have been efifocted ia at most one thousand 
yean ; a theory which the subsequent evidence of thirty centu<^ 
lies proves to be a physical impossibility ; and we have already 
ventured to insist that such a commutalioa could bo cdj^cted by 
nothing short of a miracle." p. 88. 

Dr. Morton describes the general characteristics of the Ameri- 
can, under the head of the ^* Varieties of the Human Species," 
and then entera on a special description of the " crania'' of 
wards of seventy nations or tribes belonging to that family, illu^ 
tiating the text by admirable plates of the crania, drawn from 
dtnlls, mostly in his own possession, and of the full 8i2e of nap 
ture. 

He regards the American race as possessing certain physical 
traits that serve to identify them in localities the most remote 
from each other. There are, also, in their multitudinous lanr 
guagea, the traces of a common origin. He divides the race into 
the "Toltecan family," which bears evidence of centuries of 
deml-eivilization, and into the American fiunily," which embra- 
ces all ilie barbarous nations of the new world, excepting the Po- 
lar tribes, or Mongol Americans. The Eskimaux, and especially 
the Cireenlanders, are regarded as a i^artially mixed race, among 
whom the physical character of the Mongolian predominates, 
while their language presents obvious analogies to that of the 
Chippewyans, who border on them to the sonth. 

In the American family itself, there are several subordinate 
groups. 1st. The Appalachian branch includes all the nations 
of North America, excepting the Mexicans, together with the 
tribes north of the river of Amazon and east of the Andes. 
2d. Ttie Brazilian branch is spread over a great part of Soutii 
America east of the Andes, viz. betweeu the Rivers Amazon and 
La Plata, aiid between the Andes and the Atlantic, thus iticlu* 
ding the whole of Bm2il and Paraguay north of the 35th degree of 
south latitude. In character, these nations are wariike, cruel, and 
unforgiving. They tiirii wiili aversion from the restraints of 
civilized lifci and have made but trifliug progress in mental cul- 
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scarcely dilTcr from the Appaiaclii:in ; lu iie of the Amcricaii iribes 
are less susceptible of cultivation {ban these ; and what they are 
taught by compulsion, in the missions, seldom exceeds the hum- 
blest elements of knowledge. 3d. Tbe Patagonian branch in- 
cludes the nations south of the La Plata, to the Straits of Magel- 
lan, and the mountain tribes of Ghtli. They are for the most 
part distinguished for their tall stature, their fine formSj and their 
indomitable courage, of all which traits the Auracanians possess a 
coiis} icuous share. 4th. TheFuegian branch, which roves over 
a sleiilij u ahte, computed to be as large as one half of Irelaiid. 
Forster computes their whole number at only two thousand souls. 
Their pliysical aspect is ahogether repulsive, and their domestic 
usages tend to heighten the defects of nature. The ezpressioa 
of the face is vacant, and their mental operations aie to the last 
degree slow and stupid. Tbe difference between them and the 
other Aiiicricaus, is attributed by Dr. Morton to the ell'ecti ui ch- 
mate and locality. 

Thus far Dr. Morton has travelled overground previously occti- 
pied by other naturalists ; but we proceed to a field in which he 
has bed the courage and sagacity to enter boldly on a new path. 
He has added to his text nimierous and minute measurements of 

the size and capacity not only of each entire cranium, but of its 
ditlerent j iris, with a view to elucidate the connection fif there 
be any) beiwcen particular regions of the brain and partjcular 
mental qualities of the American tribes. In his dedication to 
John S. Phillips, Esq., of Philadelphia,* he observes? It may, 
perhaps, be thought by some readen, that these details are un- 
necessarily minute, especially in the phranological tables ; and 
again, othere would have preferrad a work conducted throughout 
on phrenoloijical principles. In this study I am yet a learner; 
and it appeared to me the wiser plan to present the facts unbi- 
assed by theory, and let the reader draw his own couclusious. 
You and 1 have long admitted the fundamental principles of 
phrenology, viz. that the brain is the organ of the mind, and that 
its diflerant parts perform different functions ; but we have been 

* Dr. IfortOD acknowledges himself to he under many obligations to Mr. Phil- 
lips in the prnor^mtlun of his enquiries, and says that it was he who invented the 
fliacbiD«t used in makiog tho meiiMreiiients, and ezecated maoy of tiram hiouwlC 
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■low to acknowledge the details of cianioseopy as taught by Dr. 
(Jail, and supported and extended by subsequent observers. We 
have not, iiow ever, neglected this branch of euquii \ , but have 
endeavored to examine it in connection with numerous facts, 
which can only be fully ap|>reciated when they come to be com- 
pared with similar measuremeDts derived from the other races of 
men." We ahaJL state, in a sabaeqoent part of this article, the 
conclusions at which Dr. Morton has arrived, in consequence of 
his observations and measnrements ; meantime it is important to 
state the principles on which he proceeded. 

In a few yiiars, it will appear a singular fa(^t in the Iiistory of 
mind, that in the nineteenth century, men holding the eninient 
station in literature occupied by Lord Jefirey and Lord Brougham, 
ahould have seriously denied* that the mind, in this world, acts 
by means of material organs ,* yet such is the case ; and the de- 
nial can be accounted for only by that entire neglect of physiology, 
as a branch of general educaUoii, whicli prevailed in the last cen- 
tury, and by the fact that the metaphysical philost)phy m which 
they were instructed, bore no reference to the functions of the 
brain. We need not say, that no adequately instructed natural- 
ist doubts that the brain is the organ of the mind. But there are 
two questions, on which great difference of opinion conttiiues to 
prevail: 1st. Whether the site of the brain (health, age, and 
constitution being equal) has any, and if so, what influence, on 
the power of mental manifestation? and idly. Whether differ- 
ent faculties be, or be not, manifested by particular portions of the 
brain. 

The first proposition, that the size of the brain, other condi- 
tions being equal, is in direct relation to the power of mental 
mantfesmtion, is supported by analogy, by several well known 

facts, and by h i gh ph ysiological authorities. The power of smell, 
for example, is great in proportioii to the expansion of the oliac- 
tory ijt I ve on the internal nostrils, and the volume of tlie nerve 
itself bears a direct relation to the degree of that ex|)ansioii. The 
superficial surface of the mucous membrane of the ethmoidal 
bone, on which the nerve of smell is ramified, is computed in 
man to extend to 20 squace inches, and in the seal, which has 



♦ Lord JefTrey. in tlu Editi. llevieW| No. 6d, and Lord Brougham in hit Di»- 
ooiuse on Njilwrai 1 iteologjr, p. 120. 
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great power of smell, to 120 square inches. The optic ncm io 
the mole is a slender thread, and iis visum is feeble ; the same nerre 

is large and thick in the eagle, accompanied by intense powers of 
sight. Again, the fact admits of dernonstiaiion, that deficiency 
in the size of the brain is one, although not the only, cause of 
idiotcy. Although the brain be healthy, if the horizuiital circum- 
ference of the head, with the muscular integuments, do not ex- 
ceed thirteen or fourteen inches, idiotcy is the invariabie conse- 
qiieilce. Dr. Yoisin states thai he made observations oo the 
idiots under his care at the Parisian Hospital of Incumblee, and 
found ihiU in the lowest class of idiots, where the intellectual 
manifestations were null, the horizontal circuailcrence, taken a 
little higher than the oibit, varied from eleven to thirteen inches, 
while the distance from the root of the nose backwards, over the 
top of the head, to the occipital spine, was only between eight 
and nine inches and be found no exception to this fact. If, 
therefore, extreme defect of size in the brain be invariably accom- 
panied by mental imbecility, it is a legitimate inference that sise 
"Will nifluence the power of inanitestaiion through all other gra- 
dations of magnitude, always assuming other coudtiions to be 
equal. 

Physiolf^icai authorities are equally explicit on this subject* 
Magendte says, " the Tolume of the brain is generally in direct 
proportion to the cqsecity of the mind. We ought not to suppose, 
however, that every man having a large head is necessarily a per- 
son of superior intelhgence ; for there are many causes of an aug- 
mentation of the volume oi the head besides the size of the brain ; 
but it is rarely found that a man dii.imgnished by his mental fac- 
ulties has not a large head. The only way of estimating the vol* 
lime of the brain, in a living pemn, is to measure thedimenaioDB 
of the skull ; every other means, even that proposed by Camper, 
is uncertain." 

The difference of mental power between young and adult 
minds, is a aiuiLer of common observation. The diifercuce in 
the weights of their brains m equally decided. 

According to Cruveilhier, in three youag subjects, the weights 
of the brains were as follows : 

In the first, the brain weighed 2 lbs. 2 oz. ; the cerebellum, 
4} oz. ; together, 2 lbs. 61 ox. In the second, the brain weighed 
2 lbs. 8 oz. ; the cerabellumi 3^ ox. ; together, 2 Iba 11} ox. In 
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the third, the brain weighed 2 lbs. 5 oz, ; the cerebellum, 5 oz. ; 
together, 2 lbs. 10 oz. 

In the appendix to Dr. Monro's work on the brain, Sir William 
Hamilton states the airerage weight of the aduU male Scotch 
brain and ceiebellnm to be 3 lbs. 8 oi. tioy. 

Again, a differeiice in mental power between men and women 
IS also generally adriiiUcd to exist, aud iheie is a corresponding 
difference in the sizp of their brains. 

Sir William Hamiilon states the average weight of the aduit 
female Scotch brain and ceiebelliim, to be 3 lbs. 4 oz. troy; 
being 4 oz. less than that of the male. He found one male brain 
in U9en to weigh above 4 lbs. ; and onl]^ one female biain in a 
hundred exceeded this weight. 

In an essay " on the brain of the negro, compared with that of 
the European and the onrang ontane, published in the Plnlosuphi- 
cai Transactions for 1836, part 11, Professor Tiedemanu, of Hei» 
delbeii^, adopts the same principle. After mentioning the weights 
of fifty-two European bmins^ examined by himself, he states that 
" the weight of the brain in an adolt male European, varies be* 
tween 3 lbs. 2 oz. and 4 lbs. 6 oz. troy. The brain of men 
who have distinguitjhed themselves by ilieir great talents, is olten 
very large. The brain of the celebrated Cuvier weighed 4 lbs, 
11 oz. 4 dr. 30 gr. troy, and that of the distinguished surgeon Ou* 
puytren weighed 4 lbs. 10 oz. troy. The brain of men endowed 
with but feeble intellectual powers is, on the contrary, often very 
small, partlcniarly in congenital idiotismns. The female brain is 
lighter ihau that of the male. It varies between 2 lbs. 8 oz. and 
3 lbs. II oz. I never found a female brain that weighed 4 lbs. 
The female brain weighs on au average from four to eight oun- 
ces less than that of the male ; and this difference is already pei^ 
ceptible in a new-bom child." 

We have adduced these [)roofs and authorities in support of the 
proposition that size influences power, because we conceive it to 
be a ])rinci[ile of fiiiidaiiic'iital importance in every investigation 
ill to the natural history of man, founded on the physiology ol the 
brain ; and also because in the hasty zeal of many of the oppo- 
nents of phrenology, to undermine the discoveries of Dr. Gall, it 
has been denied with a boldness and pertinacity more allied to 
the spirit of contentious disputation, than to that of philosophical 
enttuify. lt:> im^ttaiice iu a dissertation ou national crania is 
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very apparent One of the meet singular featares in the history 

of this continent, is, that the aboriginal races, with few exceptions, 
have perished orconslanily receded, before the Anglo-Saxon race^ 
and have iu no instance either mingled with them as equals, or 
adopted their maniieni and civilization* These phenomena tnusi 
have a cause ; and can any enquiry be at once more interesting 
and philosophical than that which endeavors to ascertain whether 
that cause be connected with a difference in the bfain belween the 
native American race, and their conquering invaders? Farther, 
some few of the American families, the Auracanian, for instance, 
have snccesst'ully rehisted liic Enropcans ; and the question is 
ini])ortant, whether in them, the brain be iu any respect si^terioc 
to what it is in the tribes which have unsuccessfully resisted ? 

It is true, that Dr. GalPs fundamental principle, that size in the 
• brain (other conditions being equal) is a measure of the power of 
mental manifestation, is directly involved in these enquiries ; bat 
we can discover no reason why it should not be put to the test of 
an extensive and accurate induction of facts. The un[ hili^si phi- 
cal prejudice that every proposition and fact in physiology must 
be neglected or opposed, because it bears on the vexed qiiestioQ 
of phrenology, has been too loug indulged. The best interests 
of science require that it should be laid aside, and we commend 
Dr. Morton for having resolutely discarded it. He does not enter 
the field as a partisan, for or against Dr. Gall's doctrines, but as a 
philubupliical ciiqmrer, and states candidly and fearlessly the re- 
sults of his observations. 

Dr. Morton reports the size in cubic inches, of the interior of 
nearly every skull described by hinL ^'An ingenious mode," 
says he, " of taking the measurement of the internal capacity, 
was devised by Mr. Phillips. In order to measure the capacity 
of a cranium^ the foramina were first stopped with cotton, and 
the cavity was then filled with white pepper seed,* poured mto 
the foramen iiKiiinum until it reached the surface, and prcs^d 
down wall tiic linger until the skull would receive no more. 
The contents were then transferred to a tin cylinder, which was 
well shaken in order to pack the seed. A mahogany rod (previ- 
ously graduated to denote the cubic inches and parts contained ia 

* " White peppAT teed watMlected on Mcouni of its tpberical form, ilthardoeM, 
and the eqaal wm of tbo gndos. It WW dao ailUd, to render Uie equality etlU 
§roelar.'* 
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the cylinder) being then dropped down, with its foot resting on 

the seed, Llie capacity of the cranium, in cubic inches, is at once 
read off on it." 

Dr. Morton gives also measurements of particular regions of 
the brain, as indicated by the skull ; and in this portion of his 
work, the phrenologists alone can claim piecedence of him. 

Seeondif. The most dtstingtiished philoeophers on the mind, di- 
vide the homan faculties into the active and intellectual powers ; 
and some adtnit even subdivisions of the feelings into propensities 
common to man with the lower animals, and moral eiaoiiousj and 
of the intellect, into observing and relicctmg faculties. Dr. 
Thomas Brown's division of the intellectual powers into simple 
and relative suggestion, corresponds with this last classification* 
If, then, the mind manifest a plurality of faculties, and if the 
brain be the organ of the mind, it appears to be a sound inference 
that the brain may consist of a j>hijahty of organs. The pre- 
sumptions which arise, in favor of this idea, from ilic ( institution 
of tbo external senses and their organs, are strong. Each sense 
has its separate nehrous apparatus. Nay, when the function of a 
part is coihpoimd, the nerves are multiplied, so as to give a dis* 
tinct nerve for each function. The tongue has a nerve fo/t volnn- 
tary motion, another for common sensation, and the best authori- 
ties admit a third nerve for taste, although the precise nerve is 
stiil in dispute. The internal nostrils arc supplied with two 
nerves, the olfactorf , and a nerve of common sensation, ramified 
on the mucous membrane, each performing its appropriate func- 
tion. The spinal marrow consists, by general consent of physi- 
ologists, of at least two double columns, the anterior pair for vol- 
uniai y motion, and ilie posterior pair for common sensation. Sir 
Charles Bell has demonstrated the distinct functions of the nerves 
proceeding from tliese columns. Farther, every accurate ob- 
server distinguishes diversities of disposition and inequalities of 
talents, even in the same "individual. The records of lunatic 
asylums show numerous instances of partial idiotcy and partial 
insanity. These facts indicate that the brain consisto of a plu- 
ral it y of organs, and this idea is countenanced by many high au- 
thorities in physiological science. "The brain is a very compli- 
cated organ," says Bonnet, " or rather an assemblage of very 
d^ereiU organs."* Tissot contends that every perception has 

• Pliaiiig6nteie, I, 334. 
Tol. izxTtri, No. 9.— Jan.-Mareli| 1840. 45 
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difTerent fibres;* and Haller and Tan Swieten were of opiDioii 

that the internal senses occu[)y. in the brain, organs asdisiiiict as 
the nerves of the external senses.f Cahanis entertained a similar 
notion,! and so did Prochaska. Cuvier says that ^''Certain parts 
of the brain, in ail classes of animals, are large or small, accord' 
ing to certain qualUies of tfte animals/*'^ and he admits that 
Gair« doctrine of diffefent faculiiea being connected with differ- 
ent parts of the brain, is nowise contradictory to the general prut* 
ciptesof I }iysiology.|| 

If, then, there be reason to believe tliat different parts of the 
brain manifest different mental facnities, and if the size of ihe 
part induence the power of manifestation, the necessity is very 
evident of taking into consideration the relative proportions of the 
different farts of the brainj in a physiological enquiry into the 
connection between the crania of nations -and their mental qual- 
ities. To illustrate this position, we present exact drawings of 
two cajslb iVuin iKiture ; one, figure i, is the brain of an Ameri- 
can Indian; and tln^ otlu r, figure 2, the biaiii of an European. 
Both casts bear evidence of compression or tiattening out, to some 
extent, by the pressure of the plaster ; but the European brain is 
the flatter of the two« We have a cast of the entire head of 
this American Indian, and it conesponds closely with the form of 
the brain here represented. 

It is obvious that the absolute quantity of brain, (although 
prol)at)ly a few ounces less in tlie American.) mi<sht he the same 
in both ; and yet, if different portiujis niamicst dillerent mental 
powers, the characters of the individuals, and of the nations to 
which they belonged, (assuming them to be types of the races,) 
might be exceedingly different. In the American Indian, the 
anterior lobe, lying between A A and B B is small, and in the 
European it is large, in proportion to the middle lobe, lying be- 
tween 13 li and C C. In the American InLiian, the posterior lobe, 
lying between C and D is much smaller than in the European. 
In the American, the cerebral convolutions on the anterior lobe 
and upper stiriace of the brain, are smaller than in the Eii> 
topean. 

* CEavrw, III, 33. t Van Swieten, 1, 454. 

I Rftpports da Physique et du Monl dA THoaime, 2de Edit. 1, 233, 4. 

^ Analomie rompar^e, tome IT. 
• I ftapport Umoriquo mr 1m Progr^s dti ScitnoM Nalurelloa, ^cc p. Id3. 
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If (lie anterior lobe manifest the intellectual faculties — the mid- 
dle lobe, tiie pro} <' IIS! ties common to man with the lowpr animals — 
and the posterior iobe» the domestic and sociai atlections ; and if 
size Influence power of m&Difestation — the result will be that in 
the natiire American, intellect will be feebie-^n the European, 
strong ; — ^in the American, animal propensity will be very great — 
in the European, more moderate ; — ^while in the American, the 
domestic and social affections will be feeble, and in the European, 
powerful. We do not state these as established results ; we use 
the cuts only to illustrate the fact that the native American and 
the European brains differ widely in the proportions of their 
different parts ^ and the conclusion seems natural, that if differ- 
ent functions be attached to different parts, no investigation can 
deserve attention which does not embrace the size of the differ- 
ent regions, in so far as this can be ascertained. 

We have entered iikmc minutely into the reasons why we re- 
gard these measureuieiits as important, because we conceive that 
the distinguishing excellence of Dr. Morton's work consists in 
his having adopted and followed out this great principle, it 
appeared necessary to dwell upon it at some length, also, he> 
cause Professor Tiedemann, in his comparison of the Europeaa 
with the Negro brain, has entirely neglected it, and in conse- 
quence has arrived at physiolo£^ical conclusions wliich we re- 
gard as at variance with ihe must certain psychological facts, 
viz. He says that there is undoubtedly a very close connec* 
tion between the absoluts sisb of the brain and the imtbit 
LECT0AL powEES AND ruNCTiONs of the miud and proceed- 
ing on this principle, he compares the weight of the whole 
brain, as ascertained in upwards of fifty Europeans of different 
ages and countries, with its weight in several Negroes, ex^ni- 
ined cither by himself or others. He gives extensive tables 
showini; the weight of the quantity of millet seed necessary to 
^l Ethiopian, Caucasian, Mongolian, American, and Malay skulls; 
and adds that " the cavity of the skull of the Negro in general, 
fs not smaller than that of the European and other human races." 
The inference which he draws, is that inteUectualfy and morally, 
as well as anatomically, the Negro is naiuially on a par with the 



* From inspecting numorous crania of both races, we coooot doubt of the {eo* 
erai uuih uf this proposition. 
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European ; and he contends that the opposite and popular notion 
is the result of^superficial observation, and is true only of certain 
degraded tribes on the coast of Africa 

We entertain a great n^s] ect for Prol. Ticdcmann, but we can- 
not subscribe to his principle that the whole brain is the measure 
of the mtellectual faculties ; a proposition which assumes that the 
animal and moral feelings have no seat in this organ. He does 
not grapple with Dr. GalPs facts or argaments, but writes as if 
Gall had never existed. Dr. Morton has followed a different 
course, and we think wisely. He says, " I was from the begin- 
ning, desirous to introduce iulu this work, a brief chapter on phre- 
nology ; but, conscious of my own inability to do jusiice to the 
subject, I applied to a professional friend to supply the de^cieocy. 
Ue engaged to do so, and commenced his task with great zeal ; 
but ill health soon obliged him to abandon it, and to seek a distant 
and more genial climate. Under these circumstances, I resolved 
to complete the phrenological table, and omit the proposed essay 
altogether. Early in the present year, however, and just as my 
work was ready for the press, George CombCj Esq., the distin- 
guished phrenologist, arrived in this country \ and I seized the 
occasion to express my wants to that gentleman, who, with great 
seal and promptness, agreed to furnish the desired essay, and ac- 
tually placed the MS. in my hands before he left the city." He 
adds that Mr Combe provided his memoir without having seen a 
word of Llie MS. of the work, or even knowing \v hui liad bccu 
written, and besides, owing to previous arrangements, he was 
limited to a given number of pagea» 

* Ticdcmann 's E.<58ny Iws been critically etnmined l)y Dr. A. Combe, in the 
PhrfTKiIo^'Uuil JoorDiil , (vnl. xi,) who shows not only the error of principle rom- 
niilted by the author in assuming iho wIhuIc^ hrrtin to be the organ cxrlusively of 
tiiti inUlUctual facultieti, but the more sinking fact thai Tiedeiuanii's own tables re- 
fut« bis owo eoDcliuioDa. Tiedemann*i oiQwiiremeDts are the following: 

locbcti Linea. 

Arerago length of brain in 4 Negroes, 5 11 

do. do. do. 7 European males, ... 6 21-7 
do. do. do. 6 European females, . . 5 10^ 

do. greatest breadth in 4 Negroes, 4 8 1-6 

do, do. do. 7 European moles, . . , 5 1 1>7 
do, do. do. 3 European famolM, . . 6 4} 

do. height of brain in 3 Negroea» 3 II | 

do. do. do. 7 European male?, ... 3 4 
do. do. do. 4 Europpnn fefTurih-?, . , 9 9^ 
Tbe inferiority of the Nogro brain in sizci is s«H*-evid<ml from these dimenaions. 
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We can afford space only to notice Mr. Combe's illustration of 
the location of the great divisions of the faculties in the diffefeoi 
regions of the hrain. It is necessary to give this in older to len- 
der the true import of several of i>r. Morton's measmements and 

results intelligible to the reader. 



8wiu, Fig. 3. 

E 




All the figures are drawn to the same icale. 



In this figure (Fig. 3,) a line drawn from the point A trans- 
versely across the skull, to the same point on the opposite 
side, would coincide with tlie posterior margin of the super- 
orbitary plate : the anterior lobe rests on that plate. The line 
A B, denotes the length of the anterior lobe from back to fronl| 
or the portion of brain lying between A A and B B in figures 
1 and 2. A in figure 3, "is located in the middle space be- 
tween the edge of the suture of the frontal bone and the edge of 
the squamous suture of the temporal bone, where these approach 
nearest to each other, on the plane of the super-ciliary ridg<^.'' 
We have examined a Peruvian sicull of the Iocs race, a skull of 
a flat-headed Indian, an Indian skull foimd near Boston, and com- 
pared them with several skulls of the Anglo-Saxon race, and ob- 
serve that the line A B, is considerably longer in the latter than 
in the former, and that it corresponds with the length of the ante- 
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rior lobe, bb denoted by the super-orbitar plate. The point G is 
the centre of ossification of the parietal bone, corresponding to the 

centre of Cautiousness. The line C D is drnwii from C through 
the center of ossificauoii ni the left side of the frontal bone. This 
is the centre of Causality. E correspouds with Firmness of the 
phrenoiogist. The space D A B is an approzimation to the de- 
partment occupied by tlie intellectual faculties. D G E , contains 
the organs of the moral sentiments. All the space behind A and 
below the line D C P is devoted to the animal organs. The space 
E C F couiains Self-Ebtecm aiid Love of A(>probation, which 
may act either with the moral sentiments or animal propensities, 
according as either predominate. Mr. Combe states that these 
lines are only approximations to accurate demarcations of the 
fegions, as no modes of rigid admeasurement have yet been 
discovered. 

Mr. Phillips invented an instrument, (which he describes,) by 
which Dr. Morion and he measured the contents of the space 
above D C F in cubic inches, in nearly all the skulls. This is 
called the coronal region. By deducting the contents of this space 
from the contents of the whole skull, they give the measurement 
of the subeorcnal region. Mr. Phillips found it impossible to 
measure DAB and the space behiud A and below D G F in 
cubic inches, and Dr. M. therefore measured, as an approxima- 
tion, the whole space contained ni the sluill anterior to the ante- 
rior margin of the foramen masj;iium. He designates this the 
anterior chamber. He measured ail behiud that margin, and 
calls it the potterior chamber* 

Id addition to these, Mr. Phillips has added tables of thirty nine 
phrenological measurements, (which are lucidly described by 
him,) of each bknil. We quote the following statement as an ex- 
ample of the spirit of philoi>i>phical enquiry, which aniniated Mr, 
Phillips in his labors. "A series of measurements with the crani- 
ometer smd compasses, much more extensive than any we had 
•eeo published, had been carefully made on upwards of ninety of 
the crania, when Mr* George Combe arrived in this city. That 
gentleman immediately pointed out so many erroneous points of 
measurement, (arising from the use of a badly marked bust,) that 
those tables were cotidcmned, together with the labor hestusved 

on them," and new measurements oi the whole were substituted 
in their pla^e I 
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It is itnpoMible to eommend too highly the seal and pc r Bevct 

ance inanifesu^d by both of these centli n^dn in their endeavors to 
do justice to their subject; and we aiUicipate that their example, 
and the results to which their labors have led, will give a powerful 
impulse to others to pcoaecute this interestiog brauch of science. 

We shall now present a brief view of the manner m which Dr. 
Morton applies his own principles, and of some of the cottditsloQa 
at which he has arrived. 

He divides the native American nations into two great rarnilios, 
the TolUvau and Auierirfm. "It is in the intellectual faculties, 
says he, that we discover the greatest didercnce between them, la 
the arts and sciences of the former we see the evidences of an ad- 
vanced civilization. From the Rio Gila in California, to the sooth* 
em extremity of Peru, their architectural remains are every where 
encountered to surprise the traveller andconfoand the antiquary; 
among these are pyramids, temples, grottoes, bas-reliefs and ara- 
besques; while their roads, aqiieducts, and fortifications, and the 
sites of their niinnig operations, sufficiently attest their attainments 
in the practical arts of life." p. 84. The desert of Atacama di- 
vides the kingdom of Peru from that of Chile, and is neeriy a 
hundred miles in length. A river, abounding in salt, rans through 
it. This desert was the favorite sepulchre of the Peruvian na* 
lions for successive ages. The climate, sah and sand, dry up the 
bodies, and the remains of whole generations of the former inhab- 
itants of Peru may now be examined, after the lapse perhaps of 
tliousands of years. Dr. Morton has been enabled to examine 
nearly one hundred Peruvian crania, and concludes that that coun- 
try has been, at different times, peopled by two natbns of differ- 
ently formed crania, one of which is perhaps extinct, or at least 
exists only as blended by adventitious circumstances, in very re- 
mote and scattered tribes of the present Indian race. *' Of these 
two families, that wincii was antecedent to the a[)pearance of the 
Incas is designated as the ancient Peruvian^ of which the remams 
have been found only in Peru, and especially in that division of it 
now called Bolivia. Their tombs, according to Mr. Pentland, 
abound on the shores and islands of the great Lake Titicaca, in 
the inter^lpine valley of the Desaquadera, and in the elevated val- 
leys of the Peruvian Andes, between the latitudes of 14^ and 
19^ ZQ' South." Our knowledge of their physical appearance is 
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derived solely from their tombs. They were not different from 

cognate nations in any respect except in the conformation of the 
head, which is small, greatly elongated, narrow in its whole 
leugih, with a ver^ retreating forehead, and possessing more sym- 
metry than is usual in skulls of the American race. The face 
projects, the upper jaw is thrust forward, and the teeth are inclined 
outward. The orbits of the eyes are large and rounded, the na- 
8al bones salient, the zygomatic arches expanded ; and there is a 
remarkable simpiicily ni the sutnres that connect the bones of 
the cranium." p. 97. Dr. Morton presents the following cranium, 
plate IV of his series, ^'os an illustrative type of the cranial pecu- 
liarities of the people and he is of opinion that the form is " nat- 
ural, unaltered by art" 



Ancikwt Peruvian, Fig. 4. 




He gires the following description of this craninm : 
"Though the forehead retreats rapidly, there is but little ex- 
pansion at the sides, and from the face to the occiput, inclusive, 
there is a narrowness that seems characteristic of the race. The 
posterior view represents the skull elevated in that region, with- 
out any unnatural width at the aides, and the vertical view suffi- 
ciently confirms the latter iact. 

Vol. xxxTiii, No. 2.— Jan.-March, 1840. 46 
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Lonfritudiiial diamdtflf. . • • • 


7.3 inchee. 


Parietal do. . • • 


5.3 


do. 


Frontal do. • • . • 


4.3 


do. 


Vertical do. • • • • 


5.3 


do. 


Inter-mastoid archj • » • . 


14. 


do* 


iDter^mftstoid lino. • • . . 


43 


do. 


Oceipito-frontal arch. « • * • 


16. 


do. 


Horizontal periphery, .... 


19.8 


do. 


Extreme length of head aud facci 


8.2 


do. 


Internal capacity, .... 


81.5 cubic inches. 


Capacity of the aatehor cbamberi 


31.6 


do. 


Capacity of the poaterior ehamber, 


50. 


do. 


Capacity of the coronal region, 


16.25 


do. 




73 degrees." 



This skull was found by Dr. Ruschenberger, about a mile 
from the town of Arica, on the south side of the morroy a ceme- 
tery of the ancient Peruvians. " The surface is covered with 
sand an inch or two deep, which being removed discovers a stra- 
tum of salt, three or four inches in thickness, that spreads all 
over the hill. The body (to which this head bcloiiu^ed was 
jilaced in a squatting posture, with the knees drawa up aiid the 
iiaads applied to the sides. The whole was enveloped m a 
coarse, but close fabric, with stripes of red, which has withstood, 



* The mMaurementi tw thus deieribed Dr. MorUm. The Um^ritmdimal dien- 
•ter is taken ftom the most promineot pert of the ot firontie to the ocetpiit ; the 
ptmttd diameter from the most distant points of the parietal boiiee; the frmatti 
diameter from the anterior inferior angles of the parietal bones ; the Mrtieel dtame* 

ter from tlje fossa, between thf rnrifh Tog of the occipital bone, to the tup of the 
skull ; the ivfrr -mastoid arch is measured with a gradsiniod tnpp. from the j>oint of 
one m.i^Tni,] pr m t ss lu the other, over the external tables of the skull ; the inleT' 
mastoid line is liiu distance, in a straight linCi between the puiuts of the mastoid 
proceaaes; the oeeipito-ftonUd 4trek ht meaanied by a tape over the surface of ihe 
eraniam, ftom the poeterior margio of the Ibramen magiram to the aatnre, which 
eoDoecta the oa ftontla with the bonei of the Boee; the Aeruental ^ipkny m 
meaaured hy paaaing a tape aroiiod the eraaiam ao aa to touch the oa ftontia imate- 
diatelj above the superciliary ridges, and the moat prominent part of the oceipital 
bone; the length of the head and fac^ \h niensured from the margin of the upper 
jaw, to the most distant point of the fcrijnit . the z)iirnvi(itir diamrter is ilie dis- 
tance, in a right line. hi>i\veen llie must prominent ]> iiits of the zygoma; the 
facial angle ii ascertained by an instrument of ingenious construction and cnsv 
application, inTonted by Dr. Turnpenny, and deacrihed by Dr. Morton. Dr. &Ior- 
ton took nearly all the aaaloaucnl neaparemanta with hia own h«Bda. 
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wonderfully, the destioyiiig effects of ages, for these interments 
were made befoie the conquesty although at vhat period is un- 
known." 

Dr. Morton states that the average internal capacity of the 

Caucciiiiaii or European head, is at least 90 cubic inches. In three 
adult ancient Peruvians, it is only 73. The mean capacity of 
the anterior chamber is about one half of that of the posterior, or 
25 to 47, while the mean £Bu:iai angle is but 67 degrees. 

It would," he continues^ " be natural to suppose, that a peo- 
ple with heads so small and badly formed, would occupy the low-^ 
est place in the scale of human intelligence. Such, however, 
was not tliu case." He considers it asceiLained that " civiliza- 
. tion existed in Peru anterior to the advent of the Incas, and that 
those anciently civilized people constituted the identical nations 
whose extraordinary skulls are the subjects of our present in* 
quiry." 

There is ^ discrepancy between this description of these skulls 
and the ciWlisation ascribed to their possessors, which is unique 

in Dr. Morton's work. In every other race, ancient and modern, 
the coincidence between superior cranial forms and si ijierior men- 
tal qualities, is conspicuous. On turning to Mr. Phillips's phreno- 
logical measurements, however, we find that the tnean extent of 
the forehead in this skull, from the point A on one side, to the 
same point on the other, over B, or the " intei^phenoidal arch| 
over ihB pereeptwe organs," (as ascertained by a graduated tape,) 
is 6.37 inches ; and the mean extent from A to A, over D, or the 
" inter-sphenoidal arch over the reflective organs," is 6.12 inches. 
The mean of the same moasurements of 100 uuaUrred cxonxB. 
of adult aboriginal Americans," of which many are ascertained 
to be males, are 6.7 and 6.87 inches ; showing a superiority in 
the region of the oftsemii^ tj/rgam in the ancient race, and in 
that of the r^lecHng orgam in the modem. This indicates a 
larger quantity of brain in the anterior lobe in the extinct race, 
than Di . Morton's description leads us to infer. Tius subject ob- 
viously requires further elucidation. 

If these skulls had been compressed by art, we could have 
understood that certain portions of the brain might have been 
only displaced, but not destroyed. The spine, for instance, 
may be bent, as in hump-back, yet retain its functions ; and we 
might suppose the anterior lobe, in cases of compiessioni to be 
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developed lateially, or backwards, and still praaerre its iden- 
tity and uses. This^ indeed, is Dr. Morton's own conclusion, in 
regard to the brain in the fiatrheaded Indians. He gives an 

interesting and authentic description of the lubtrument and pro- 
cess by means of which the liat-head tribes of Columbka lliver 
compress the skull, and remarks that " besides the depression 
of the head, the £ace is widened and projected forward by the 
process, so as materially to diminish the facial angle ; the breadth 
between the parietal bones is greatly augmented, and a striking 
irregubirity of the two sides of the cranium almost invariably 
follows; yet the absolute internal capacity of the skull is not 
diminished, and, strange as it may seem, the intellectual facul- 
ties sulier nothi?i8r. I'he latter fact is proved by the concurrent 
testimony of all travellers who have written on the subjecL" 
Dr. Morton adds, that in January, 1839, he was gratified with a 
personal intenriew with a full blood Chenouk, in Philadelphia. 
He is named William Brooks, was 20 years of age, bad been 
three years in charge of some Christian missionaries, and had ae- 
quifcd £?reat proficiency in the English lauijuage, which he un- 
derslnod and sy^oke with a good accent and general grammatical 
accuracy. His head was as much distorted by mechanical com- 
pression, as any skull of his tribe in Dr. Morton's possession. 

He appeared to me," he adds, *^ to possess more mental acute* 
ness than any Indian I had seen, was communicative, cheerfal, 
and well mannered." The measurements of his head were 
these: longitudinal diameter, 7.5 inches; parietal diameter, 6.9 
inches ; frontal diameter, G.l inches : breadth between the cheek 
bones, 6.1 inches: facial angle, about 73 degrees. Dr. Morton 
considers it certain that the forms of the skull produced by com- 
pression, never become congenital, even in successive genemtions, 
but that the characteristic form is always pieserved, unless art 
has directly interfered to distort it. pp. 206, W.* 



• Mr. George Combe, in his lule lectures in New Haven, mentioned, that in Mar, 
1839| he had been introduced, in New York, to the Rev. joson Lee, who had been 
8 nuMonaty amotig the Indiana, 8000 miles beyond the Rocky Moantaioa, and 
who bad with him Thomaa Adams, a yoaog Indian of about 90 yeatt of ag9, of 
the doaghewallah tribe, located aboot 25 milea from the Col utnbia River. Tlkia 
young mnn's head had been compressed by means of a board and cushions, in in* 
fancy. Mr. C. examined hi-^ hrad, nnd found thn» (he parietal u as actually greater 
than the frontal and orripital diameter, 'i iir organs in the superciliary ridge of 
ilie forehead were luily developed; the upper part of the forehead was flat and 
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The extinct race in Peru, was succeeded by the Inca^ ob 
MaDBBM FwBxmm." This race dates its possessioD of Peru from 
about the eleventh century of our era ; and as this period corroi^ 
ponds with the epoch of the migration from Mexico of the Toltecaa^ 
the most civilised nation of ancient Mexico, Dr. Morton concurs in 
the opinion expressed by other authors, that the modern Peruvi- 
ans were of a common origin with the ancient Mexicans. " The 
modern Peruvians," says he, "dttfer little in person from the In- 
dians around them, being of the middUng statorSi well limbed^ 
and wkh small feet and hands. Their faces are round, their eyes 
small, blaek, and rather distant £rom each other ; their noses are 
small, the mouth somewhat large, and the teeth remarkably fine. 
Their complexion is a dark brown, and their hair long, black, and 
rather coarse." p. 115. The civilization and comparative r fme- 
meni of the Incas was blended with some remains of the ferocity 
of the savage. Matrimonial engagements were entered into 
with very little ceremony or forethought, and they were as 
readily set aside at the option of the parties. Polygamy was 
lawful, but not prevalent." Among the people, incontinence^ 
sensuality, and child-murder were common. Their diet was 
chiefly vegetables. The people were indolent, filthy and neg- 
ligent in their jxjrsons. The hair of their mummies, in many 
instances, is charged with desiccated vermin. Their religious 
system was marked by great simphcity, and was divested of 
those bloody rites which were common with the Aztecs of 



d«fid«Dt; hit organa of language and form, said Mr. C, were large. He had 
■Uidied tbe Engliih language for two years^ and spoke it tolerablj welt. Mr. C. 
added, that in converaation be was intelligent, ready, and fluent, on all eubjecta 

that fell within the scope of the faculties of obeerration, situated in the aupercil- 
iary ridge, but dull, uninti>llig<;iit, and dnstitnte equally of iiUa>; and language, on 
topir« thnt implied the activity of the reflecting faculties, situated in tiic upper part 
of the lorelicad, Mr. C. cuu^idered his menial powers to b»» in dirct i liarmotiy 
with the develupiucnt of bis brain. Wo record this obstirvQiion, because it is ob- 
▼iona, tlMt if different parta of the bfaia manifoat diflerent Aealtiea, it la indiapenaa* 
ble tbai obaerrattona on the woni/afialwiwof the mental poweie ahouU be equally 
nilnnteand diacriminatire with those on the developmeot of particular portiona of 
the eraninm. Mr. C. added, that the only way to ascertain whether the brain waa 
merely diisplacr d hv mmprpfjijon, or otherwise altered, was by careful exstffiination 
after death; and tlii? he had rerummended to Mr. Leo to call the attention of any 
medical men who might visit these Indians, to this subject. We obs«irved the death 
of oue of these flat-headed Indians mentioned as having occurred in New York. 
Did any of the phronologtata or and-phienologists examine the Imin f It waa an 
•xcelleot opportnnity for Dr. Raaa. 
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Mexico. They believed in one God, whom they called Vira- 
cocha, in the immortality of the aoul, and in rewards and pun- 
ishments in the next life. They worshipped both the sun and 
moon, in whose honor they erected templee sod formed idoln 
They consecrated yirgins, in the same manner as practised in 
modem convents. Their funeral rites were faarfaaroas and cnid : 
when their chief men died, they buried a number of human 
victims, women, boys and servants, to attend on the dej^aried 
in the next world. They were conquered by Pizarro with 
a force which consisted of 62 hoisemen and 102 foot soldiers, 
pi 124. The following is given as a strikingly characteristic 
FtoUTian head. 



MoDSBir PssmriAiii Fif . 5. 




for its small size, and for its quadrangular form. The occipat is 
greatly compressed, sometimes absolutely Tertical ; the sides are 
swelled out, and the forehead is somewhat elevated, but very re> 

treating. The skulls are remarkable for their irregularity. The 
dimensions of this skull are as follows : 

Longitudinal diameter, . • . • 6.1 inches. 

Parietal do. • • • • 6. do. 

Frontal diameter, • • • • 4.7 do. 

Tertical do. .... 5.5 do.. 
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Inter-mastoid arch, • . • . 16. inches. 

Inter-mastoid line, • • • . 45 do. 

Occipito-irontal aichy .... 141 do. 

Horizontal periphery, . • • . 19.5 do. 

Internal capacity, . . . . 83. cubic inches. 

Capacity of the anterior chamber, 33.5 do. 

Capacity of the posterior chamber, 49.5 do. 

Capacity of the coronal regioUi 15.75 do. 

Facial angle, 81 degrees." 

. Dr. Morton giFes the resale of the measurement of twenty* 
three adnlt skulls of the pore Inca race. " The mean of the in- 
ternal capacity is 73 cubic inches, which is probably lower than 
that of any other i^eople now existing, not excepting the Hin* 
doos.'' The mean of the anterior chamber is 32, of the poste- 
rior, 42, of the coronal region, \% cubic inches. The highest 
measure of the coronal region is 20.5, and the smallest 9.25 ca- 
Ihc inches. The mean fkcial angle is 75 degrees. The heads of 
nine Peruvian children appear to be nearly, if not quite as large, 
as those of children of other nations at the same age. p. 133. 

The small size of the brains of this race, compared with that of 
the Europeans who invaded them, is in accordance with the ease 
with which the former were overcome and retained in subjection. 
The deficiency in the posterior region of the brain, in which the 
organs of the domestic affections are situated, corresponds with 
their I'eeble coijjugai attachment and indifference to the lives of 
their children. The diameter from constructiveness to construc- 
tiveness, is stated by Mr. Philhps to be 45 inches, and from 
ideality to ideality, 5. 1. These organs give a talent for art, and 
are considerable. The same measurements in the Naumkeagh, 
the race which occupied New England, and whoee skulls are sttU 
dug up near Boston and Salem, and which never made any at- 
tainments in the arts, are 4.1 and 4 inches, respectively. Dr. 
Robertson, in his history of America, mentions that the modern 
Benivian race was distinguished for its extraordinary powers of - 
concealment and secrecy. Mr. Phillips states the breadth from ae- 
cretiveness to secietiveness to be 5.6 inches, which is lai^ ; the 
longitudinal diameter is only 6.1. The region of combativeness 
also appears to be deficient in these skulls. 

The Iiioqvois confederacy, consisted originally of five nations, 
the MohawkSy Qneidas, Onoxuiagas, Cayugas and ^necas. They 
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were intellectually superior to the surrounding nations, passion- 
ately devoted to war, and victorious over the other tribes. They 
forced their women to work in the field and carry burdens ; they 
paid little respect to old age, were not much affected by love, 
were regardless of connubial obligations, and addicted to suicide. 

They were proud, audacious, and vindictive, untiring in the 
pursuit of an enemy, and remorseless in the gratification of their 
revenge. Their religious ideas were V2igue, and their cautious- 
ness and cunning proverbial. They were finally subdued and 
nearly exterminated by the Anglo-Americans in 1779. Some 
miserable remnants of them, ruined by intoxicating liquors, still 
exist in the state of New York." The following is the skull of a 
Huron, one of these nations. 



IIURO.H, Fig. 6. 




The following are average measurements of the five sknlls of 
these nations given by Dr. Morton : internal capacity, 88 ; coro- 
nal region, 15; anterior chamber, 31.5; posterior chamber, 50 
cubic inches. 

The Araucanians are the most celebrated and powerful of the 
Chilian tribes. They inhabit the region between the rivers Bio- 
bio and Valdivia, and between the Andes and the sea, and derive 
their name from the province of Arauco. " They are a robust 
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and muscular people, of a lighter complexion than the surround- 
ing tribes. Endowed with an extraordinary degree of bodily 
activity, they reach old age with few infirmities, and, generally, 
retain their sight, teeth, and memory, unimpaired. They are 
brave, discreet, and cunning to a proverb, patient in fatigue, en- 
thusiastic in all their enterprises, and fond of war as the only 
source of distinction." Their vigilance soon detected the value 
of the military discipline of the Spaniards, and especially the 
great importance of cavalry in an army; and they lost no time 
in adopting both these resources, to the dismay and discomfiture 
of their enemies. Thus in seventeen years after their first en- 
counter with Europeans, they possessed several strong squadrons 
of horse, conducted their operations in military order, and, unlike 
the Americans generally, met their enemies in the open field." 
" They are highly susceptible of mental culture, but they despise 
the restraints of civilization, and those of them who have been 
educated in the Spanish colonies, have embraced the first oppor- 
tunity to resume the haunts and habits of their nation." p. 241. 
The following is one of three Araucanian skulls delineated in 
the work. 



ARACCAiVlAN, Fig. 7. 




The average measurements of the three skulls are as follows: 
internal capacity, 79; coronal region, 15.4; anterior chamber 
32.2 ; posterior chamber, 48.50. 

Vol. xxxTiu, No. 2.— Jan.-March, 1840. 47 
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The measurements of the animrwr and fotimtr chamben, as 

we have already mentioned, (p. 359,) are not in accordance wiih 
any phrenological rule. The anterior embraces the whole intel- 
lect, a portion of the moral sentiments, and a portion of the ani- 
mal propensities \ while the posterior chamber includee the re- 
mainder of the animal propensities and the remainder of the 
moral organs* The measurement of the internal capacity, is free 
from all objection ; and that of the coronal region approaches to 
correctness ; but the first gives merely the aggregate sice of all 
the organs, animal, moral, and intellectual ; and the second that 
of the moral organs, with a portion of the intellect!ial organs, and 
also a portion of the organs commoa to man with Uie lower ani- 
mals. The phrenological measurements given .by Mr. Phillips 
may probably afford more correct means of comparing one portion 
of the brain with another, in the different nations, but our limits 
prevent ns from analyzin^^ them. Unfortunately also the letter- 
press titles to his coluiniis are pitiUtd up-side down, which ren- 
ders it exceedingly laborions to consult them. We. therefore, only 
remark that the application of lines delineated by Mr. Com be on 
the skull Figure 1, to those specimens, brings out the relation 
between the mental character and cranial development pretty 
forcibly to the eye. Estimating from A to B and D, the ancient 
Peruvian is seen not to l)e so defective in the intellectual region 
as a cursory glance would indicate; while the modern Peruvian 
is obviously larger in that region. The space above D C, devoted 
to the moral organs, is large ui the mordern Peruvian in propor- 
tion to the portion below C D, and behind the ear. This race was 
intelligent, and comparatively mild, but superstitious and feeble. 
It has been subdued by the Europeans, and lives under their 
dominion. The Hurons, alwa]^ averse to civilization, have been 
nearly exterminated. The preponderance of the region below 
Vj I), (that of the animal propensities,) in them is conspicuous, com- 
bined with relative deficiency in the moral and intellectual re- 
gions. I'he Araucanians have maintained their independence in 
the open field, but resisted civilization. The large development 
of the space ABC, devoted to intellect, and also that below C D 
and behind the ear, devoted to the propensities, is obvious, while 
the space above C D, or the region of the moral organs, is propor- 
tionally deficient. This indicates great animal and intellectual 
power, with imperfectly evolved mocal feeiiugs. To the latter 
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defect, probably is to be ascribed their aversion to civilized habits. 
The inferiority of all of these skulls to that of the Swiss is con- 
qHCiKMij. The internal capacity of it is 95.5^ aad that of Ihe 
coronal re^on, 21.25. Dr. Morton does not give the capacity of 
the anterior and posterior chambers of this skull, bat the larger 
dimensions of the intellectnal organs have already been stated. 

We have no space to enter into any description of the skulls 
found in tlie ancient tombs, or of those of tfie Flat-hcadcd In- 
dians and Charibs ; suifice it to say that Dr. Morton s materials 
are full and satisfactory on these topics, and his facts and conclu- 
sions highly interesting. We subjoin a few of the general results 
at which he arrives from a survey of his entire field. 

" The intellectual faculties," says he, " of the great Amekican 
FAMiLT, appear to be of a decidedly inferior cast, when compared 
with those of the Caucasian or Mongolian races. They are not 
only averse lo the lestiaints of education, but for the most part 
incapable of a continited process of reasoning on abstract subjects. 
Their minds seise with avidity on simple truths, while they at 
once reject whatever requires investigation and analysis. Their 
proximity^ for more than two centuries, to Etitopean Institutions, 
has made scarcely any appreciable change in theic mode of think- 
ing or their manner of life ; and as to their own isocial condition, 
they are probably in most respects'what they were at the y»rinii- 
tive epoch of their existence. Tiiey have made few or no im- 
provements in building their houses or their boats; their inventive 
and imitative faculties appear to be of a very humble grade, nor 
have they the smallest predilection for the arts or sciences. The 
long annals of missionary labor and private benefaction bestowed 
upon thtni, otier but very few exceptions to I he preceding state- 
ment, which, on the contrary, is sustained by the combined tes- 
timony of almost all practical observers. Even in cases where 
they have received an ample education, and have remained for 
many years in civilized society, they lose none of their innate 
love of their own national usages, which they have almost invar 
rlably resumed when chance has left them to choose for them* 
selves." " However much the benevolent mind may regret the 
inaptitude of the Indians for civilization, the aiiiniiauw; of this 
question seems to be establiished beyond a donht. His moral and 
physical nature are alike adapted to his position among the races 
of men, and it is as reasonable to expect the one to be chained 
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as the other. The stroctore of hie taind appears to be difiefenC 

from that of the white man, nor can the two harmonize in their 
social relations except on the most liimied scale. Every oue 
knows, however, that the mind expands by ciiUure ; nor can we 
yet tell how near the Indian would approach the Caucasian aftec 
ediicaiioii had been bestowed on a sUigle family tbcough leveia! 
•uccessive geneiationB." p. 88.* 

The following are parts of Dr. Hbrton^a table of **meaa reautta," 
given from his whole measurements. 



Tnll«c«n 
natioM, 
and akulla 

from 
mnunds. 



TnternnI canni ity incutiic inches, 
Capa* ity of anierior cbambitr, 
Capacity of posterior ckamber, 
Capaciry of corona! region. 
Capacity of »ulM?oroiml r«^ion, 



'57 



140 
46 
46 
46 



a 

I 

:(] 8 

438 
14 0 
61.8 



American 
Barbaroas race, em- 
DBtiOfWr l»niciu|[ 
withskolli Tolt^eaa 

frnm tfi«* und h.irba- 
Vttllrjr of reins na- 
Obto. \\im*. 



Mr 

/ 

73 
73 
71 
171 



c 



2 ar.' 



- - 1 ■ 



^2 4 
i4.6 
486 
IG2 
J6.5 



144 TiTg 
119 33 5 

117 15.1 
117^.5 



FtattiMd 
tribe of 

Columbia 



river. 



OS. 

fig- 
8 
8 
8 
8 
8 



c 

t 



7ii25 
32 25 
47.00 
11.01) 
67^ 




Remarks. — " The barbarous nations possess a larger brain by 
5) cnbic inches, than the Toltecans ; while, on the other hand, 

the Tohecaiis possess a greater relative capacity of the anicnur 
chamber of the skull, in the projjoruoii of 42.3 to 41.8. Again, 
the coronal region, though absolutely greater in the barbarous 
tribes, is rather larger in proportion in the demi-civilized tribes; 
and the facial angle is much the same in both, and may be as- 
sumed, for the race, at 75 degrees. 

In conclusion, the author is of the opinion that the facts con- 
tained in this work tend to sustain the following propositions: 

*' 1st. That the American race differs esspritially from all others, 
not except H]g the Mongolians ; nor do the feeble analogies of lan- 
guage, and the more obvious one-s, in civil and religious institu- 
tions and the arts, denote any thing beyond casual or colonial 
communication with the Asiatic nations ; and even those analo- 
gies may perhaps be accounted for, as Humboldt has suggested, 
in the mere coincidence arising from similar wants and impulses 
in nations inliabiiing similar latitudes. 

* Dr. Morton adds that the iDdiana are extremely dcfectire in compreiieodiog 
•Tttiy thiag ttkuiog t» mMnben, and we ntj tinwrk that Mr. Conbe, m his l«e- 
tiiTM ia New Iiav«n« tbowed the grwt defielwMj of ihe oipa of nonibw ia their 
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"2d, That the AmericBii nations, excepting the polar tribes, 
are of one race and one species, hut of two great families, which 

resemble each olherin physical, but differ in iiitellectiia! character. 

"3d. That the cranial remaii)S discovered in the mounds horn 
Peru to Wisconsin, belong to the same race, and prohably to the 
Toltecaa family." Dr. Morton subjoins the following 

Note on the internal capaeitif of the aranUim in the difereni 
raeee sf men. Having subjected the sknlls in my possession, and 
auch also as I could obtain frem my^riendM, to tha internal ca- 
pacity measurement already described, I liave obtained the iolluw- 
ing results. The moan of the Anieri<"nn race (omiUutg Iractions) 
is repeated Iiere, merely to complete the table. The skuUs of 
idiots, and persons under age, were of conrse rejected. 



R:«c<'8. 


No. of fikiitls. 


Mean inl»M nal cap t- 
ciiy in ciiiiie incit. 


I.arpe&t in 

f , . €; k. r r 1 — . 


Sina'kst in 
Itir Fi-rit s 


1. Caucasian. 




87 




75 


2. M<^nirolian, 


10 


83 


93 


09 


3. Malay, 


18 


81 


89 


64 


4. American, 


147 


80 


100 


60 


5. Eilii4>|iian, 


29 


78 


94 


05 



1st. The Caucashms were, with a single exception, derived 
from the lowest and least educated class of society* It is properi 
however, to mention that but three Hindoos are admitted in the 
whole number, because the skulls of these people are probabi/ 

smaller than those of any other exi.sinig iiaiioii. For example, 
seventeen Hindoo heads gi\ e a mean of but seventy-five cubic 
inches \ and the three received into the table are taken at that 
average. To be more specific, we will give, in detail, the num- 
ber of individuals of each nation, as far as ascertained. 



Anglo-Americans, 6 

German, Swiss and Dutch, 7 

Celtic, Irish and Scots, 7 

English, » . • . 4 

Guanche, (Lybiaa,) • • . ~ 1 

Spanish, 1 

Hindoo, 3 

EuropeiEUQS not ascertained, • 33 

Total 62 



2d. The MonffoUam measured, consist of Chinese and Hski- 

maux, and what is worthy of remark, three of the latter give a 
mean of 86 cubic inches, while seven Chmese give but 82. 
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"3d* The Malays embrace Malays proper md Polynesians, 
thirteen of the former and five of tlie latter ; and the mean of 
each presents but a fractional difference from the mean of alL 

" 4ch. The JStkuipians were all nnmixed negroes, and nine of 

tlierii native Africans, for which I am chiefly indebied tu Dr. 
McDowell, formerly attached to the colony at Liberia.* 

"5th. Respecting the American race, I have nothing to add, 
exceptmg tlie striking fact that of all the American nations, the 
Peruvians had the smallest heads, while those of the Mexicans 
were something larger, and those of the barbarous tribes the 
largest of all, viz. 

C Peruvians collectively, 76 cub. inch. 
Toltecan nations, < Mexicans collectively, 79 do. 

( Barbarous tribes, as per table, 82 do. 

"An interesting question remains to be solved, viz. the relative 
proportion of brain in the anterior and posterior cbauiLers of the 
skull ill the different races : an inqniry for which I have hitherto 
possessed neither sufficient leisure nor adequate materials.'' p. 261. 

We now add Dr. Morton's statement in his prefatory letter to 
Mr. PhilKps. " I am free to acknowledge," says he, " that there 
is a singular harmony between the mental character of the In* 
dian, and his cranial developments, as explained by phrenology." 

Our readers will discover in the length and minuteness of this 
article, the great value which we attach to Dr. Morton's work. 
We regard it as an honor to the country, and as a proof of talent, 
patience, and research in himself, which place him in the first 
lank among natural philosophers. We rejoice to see that be does 
" not, even now, consider his task as wholly completed but 
hopes to publish a " supplementary volume, in which it will fur- 



* Dr. Morton stalos (he rrif nn infernal raparity of the Eurnppan, or Cnurasian 
skulls, t(» ho 67, and of the Lti)iopj;iii , nr Negro rnf^v, to he 78 i nbic iiicht'S. W© 
observe lhal Dr. Andrew Combe, in Jus "Remarks on the Ful lacy of Professor 
Tiedemaon*8 Coinparii^oa of ibc Negro bruin and intellecl with iliose of tlie Euro- 
pegn," arrivra tt mulli coinciding with thoM obtained by Dr. M«>rtoii. Ticd«* 
nann give* the weight of only four Negro brtins. '* The iTerage Eoropera,*' he 
Mjt, rum from 3 lbs. 2 oz. to 4 lbs. 6 oz ; while the average of the Ibur NegiQ bruna 
riseM to only 3 Ibfi. 5 oz. 1 dr ; or 3 oz. above the lofreat £iir6pean a^mgea ; and lha 
hishest Negro falls ^ nz short of the highest average Eur jpean, and no less than 
10 oz. sliort of Ciivier s brain.*' Phron. Journ., Vol. XI. We have aJreadj 
sliuwn, p. 357, that Tiedeinann's linear dimensions of the Europr an unti iSepd 
brain aUo conlradici. liiii llieurjr of equality, and arc io harmon)' with Dr. Morton s 
taaaita. 
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thcr be my aim to extend and revise both the anatomical and 
phrenological tables, and to give basal views of at le^ast a part of 
the crania delineated." We sincerely trust that the favorable re- 
ception of this volume will induce him te execute these inten- 
tions. Yaluabte as the materials are in the present work, they lie 
▼ery much apart He wrote without systematic relation to phre- 
nology ; yet phrenological facts and inferences are presented 
jpassim tlironghout the work. Mr. Plullips's phrenological tables 
are extensive, minute and intc rt stinsr, but they are not connected 
directly with the text ; while iVlr. (Jombe^s essay was composed 
and printed without his having seen either the text of Dr. Mor* 
ton^ or the final results of Mr. Phillips's measurements. There 
is strong evidence, in this course of proceeding, of a very direct 
love of truth, and a reliance on all its parts harmonizing with each 
other ; but much of lUo elilict and lublruction are lost to the 
reader, in consequence of the facts and principles not being 
brought into juxtaposiiioii by the respective contributors. We 
shall expect this defect to be supplied in the next edition, which 
we do not doubt will be called for. The work is remarkably 
cheap, keeping in view the quantity and quality of the maierid 
of which it is composed.* 



• Postscript. — On page 363, we remarked that " iheru is a cJiscrepanry between 
the deBcri|ition of the ancient Peruvian ukullSy and the civilization ascribed to their 
poHMaaora, which ia unique in Dr. Mortoa*g work.** When the present sheet w«a 
is the preae, we received « letter fimn Dr. Monon, in which he mya, Since that 
part of my work which relates to the aiurtenf PSertWMM was written, I have seen 
several aditional casts of skulls belonging to the same series, and although I am 
safi'ifi»'<I that l*Iato IV, (Fi» 4, p. t?61,) represents an unaltered eranium, yet, as it 
is the onhj unnhtred one I have uiel with, auiung the remains of that ancient peo- 
pie, I wish to correct the statement, too hastily drawn, that it is the, cranial type of 
their nation. My matured opinion is, that the ancient Peruvians were a branch of 
the fnwt Toltecao family, and that the cramom had the same generml characteria- 
tics in both. I am at a loss to conjecture how they marrvwtd the fue in such due ' 
proportion to the head ; hnt ilie fl^ct ^e<'ins ioiiisputable. I shall use every exertion 
to obtain additional materials for tbe fiurther illustration of this subject." 

Signer], Sahokl Gsokos MoftTOir. 

Phtladolphia, March 3, 1840. 

Dr. Morton requests us also to subjoin the foUowinj;; note : " The anthor has 
ptj!)li.sl)«'<l five hundred copies of his work, which he noininftlly divides inlo two 
ediiiona, the American and the Foreign. They ditTer in nothing but the dedica- 
tion } the Americaa copies being dedicated to Dr. Ruschcnberger and Mr. J. S. 
Phillips— the Foreign copies to Dr. Prtchwd and James Morton, Esq., the author's 
uncle. In the Foreign copies, the letter to Mr. Phillips is inserted at the end of 
the volume." 
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MISCELLA1VIE0. 

1. Aurora Borealis of September 3^ 1839. — The followinf extracli 
from observations made at Middlebury^ V/., by Prof. A. C. Twining, 
(and published in ib« PeopU*s Press^ 8e()t. 10, 1839,) were iniendcd 
for insertion among other accounla al p* 861, but they were noaFoida* 
h\y omitted* 

At 7h. 523m. P. M.^aylight being yet strong enongh for ordinary 
porposes of vision — an irregular belt of thin whitish clouds was seen 
overhead, lying east and west; its constituent strau manifesting a 
tendency to arrange themselves in lines directed towards the magnetic 
pole, through which the southern boundary of the belt passed, leav« 
ing the hemisphere sooth of the pole nnctooded. By attentive obser^ 
vaiion, sonie of ihc chtods were seen to vanish #o sodtterily as to 
make it cvtdciU llie belt was auroral in its nature. Rosy tints 

were alio just disc* rnil)le in the N. E. and N. W,; and soon afier in the 
N., faint Flreamers t)f light. The helt might probahly Jiavc been seen 
earlier if my atleniion had been directed to it. As daylight departed, 
the phenomena lu i anic more decifled. At 7li. 33m. a corona was 
discernible at the magnetic pole. The bell moved south — rapidly at 
f}rH — then, to appearance, more slowly, and at last almost imperccp> 
tibly; the streaks which comp(t<«ed it blending their light, as they 
became more distant, till at 7h. 43m. they formed a twiligiit in the 
sooth, having a southern or lower boundary in the form of an arch« 
whose crown was elevated lO'', and beneath which arch the sky was 
clear, and dark by contrast, as often seen In the north. 

Various evolutions of the aurora presented themselves from this 
until 9h. 5m. when the arrangement was beautifully symmetricaL 
A broad, fan*like vheet, having its vertex at tlie corona, and opening 
towards the horizon, seemed to be letdown over the southern ifoarter 
from E. to W., presenting an* assemblsge of white, yellow, and red 
8lreaineri«, indescribably grand. The rorf)r)a also was por fert, and 
exhibiird all around » fine striated antl molilfd appearance, like the 
most (lelicaiciv figtired fancy-work. Froui 9h. 2Im. (o 9h. 2.3m. the 
aspects were oi such glory and beauty as to excite transports of ad- 
miralion. I have witnessed all the rrrnarkable auroras of the l;»st 
five years, in the latitude of New Haven, Conn., but this, for the time 
just sperifird, as least doubled in splendor the finest »)f lliem all. • ♦ ♦ 
At 9li. 3lm. the aurora was comparatively faint, hut eoibrared the 
entire concave ; — streamers ascending from every side tiiwardsand 
up to the corona, like the rafters of a dome. Just at this moment 
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appeared for the first time, auroral waves or the merry dancers,* 
These were very tlicitlcd and magiiificciU, and continued their play 
ivith various <lf?Trces of nrtivitv, — all olher phenomena (teeming to 
give (dace lo ihern, miiil 1 Ih. lOin., at which time the aurora had en- 
tirely disappeared except a faint zone of twilight from E. to W. • • • 
At Ih. 23in. (A. M. 4th) ihe auroral waves were ezlremeljr active; 
and luminous earreiits were seen ascending to the corona, distinct 
froai the waves or flashes, and making directly up in the course of 
the streamers. Thii» was to me an entirely new phenomenon. There 
was in fact a combination of three phenomena. 1st. The streamerSf 
which formed the dome, and seemed to be fixed. 3d. These seemed 
to be the conductors of a svhtle hut just discernible fuid^ which 
Mcended along or beneath them. 3d. This subtle ascending fluid 
seemed like a medium in which the auroral waves exhibited them* 
selves. This is H description of appearances only. It seemed to the 
spectator as if he was looking up the cupola or funnel of a furnace 
along which heated vapors were ascending with a rnah like that of a 
mill-race ; the vapors being every where pervaded by the Hashes and 
• flickerintrs of the auroral waves. Both the waves and the upward 
currents were most active as they ap[)rt»ached the region of the co- 
rona, aiul vvf-re not (li»eernihle behnv about 20° of altitude. At 2h* 
lOm. I lountl iJic waves and all llu; plic iiuniena faint. The watchman 
at the cotton manuhictory suites, however, \hni near ibis lime there 
was a period of extreme splendor continuing about two minutes. 

2. Meteoric Observations An Nooember and December f 1839. — ^At 
the time ef the expected appearance of an unoaual frequency of me- 
teora on the 14th of November, 1839, the tky in this region was so 
much obscured by eloudsy that it could not be determined whether or 
not there waa any uncommon meteorie display. Clouds prevented 
oboervatinn here also on the evenings of the 5th, 6th, and 7ih of De- 
cember, 1839. No accounts have reached us of observationa at these 
dates in places where the sky was clear. 

Observations for meteors were made here on the evening of Octo- 
ber 8, 1S39, and on the morninjra (between 3h. 30m. and 5h. A. M.) 
oi Ociober 9, 11, 10, but rio unusual meteoric frequency was delected. 
The general radiation of the meteors was ll»eti from the region of the 
constellation (iemini. (See this Journal, Vol. xxxv, p. 3G<>.) 

No itUeili;j^( riro Iki< vrt arrived here concerniiif^ tlie resultof meteoric 
observations at the August epoch in southern latitudes. It would not 

• It is probable that tltfv were sepn stmnltrincously nt >Tti^dlrbnrv nnr! at New 
Haven, (■«« p. 260,) the lirae being uncertain within three or four mmutes. 

Vol. uxviiiy No. 2.— Jan^Afarob, 1640. 48 
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be surprising if it should be found that this display is chiefly limited 

to thf! ntirih( i n hcaiisphere. The inhahiifini- of the southern hemi- 
gpliert" ina\ , Iiowpvpr, at nther seasoDSf be iavored with nieieorir dis- 
plays wiiicii arc to us invisible* JEL C H. 
Mew Uaveo, Coon. 

3. New edition of Eaton's Manual of Botany. — ^The eighth edi- 
tion of this popular Manual will be pul)Iii>hed in ihc course of ihe 
spring of IS 10, by Mr. Kiius Gules, bookstller, Troy, N. Y. The iiile 
in full, is Nurth Amcricaji Botany; comprising the Native avd Com- 
77X07} Cultivated Plants North of Mexico : Genera arrait^cd accord' 
in^ to the Artificial and Natural Methods, In liiis r.litiofj, Prof. 
Eaton is associated with John Wright, M. D., Prof. Vejj. and An. 
Phys. in Rensselaer lasuiute ; Mem. Yale Nat. Hist. Soc, 4lc., froai 
who.^e labors the public may justly expect that the book will receive 
much increase of value. It will contain indications of the medicinal 
properties of plants^ from Lindley*s Medical Flora ; with numerotii 
other valuable additions and improTementa« and will constitute a vol- 
time of about 660 pages, large 8vo. 

4. Experimental Researches in Electricity; by Michael Fara- 
day, D. C. L., F. R. 8. Reprijitrd fro7n the Philosophical TranS" 
actions of 1831-1838. London: R. <fe J. E. Taylor, 1839. 8vo. 
pp. 574. 8 plaics. — This volume cornprii*C9 the fourteen series of 
E.vpcrimental Researches which this distinguished avthor has pab- 
lished in the Philosophical Transactions, and which are now reprinted 
in order to supply the series, accompanied with an Index* in a oonven* 
ient form, fur a moderate pitee; These Reaeirdiea have conlriboted 
greatly to the advancement of the science of Electrinty, and are loo 
well known and appreciated to need any commendation at onr bands; 

A New Comet — A 1 28 minutes after 3h. A. M., December 0, 1838^ 
(civil reckoning at Berlio,) a new comet was observed by Encke^ at 
the Royal Observatory at Berlin, Prussia, at which time he found ita 
right ascension to be 13b. 4Sm. 44s. $ and ita southern declination, 
IP 30". 

At 6b* 3Im. 13s. A. M., December lOk (civil reckoning at Altona,) 
Professor Schumacher^ at the Observatory of Altona, determined tbo 
comet*s place to be in R. A. 13b. 43m. 46a. ; N. Dec 8^ 18' ; at 6h. 
2m. 4%. A. M. of the Itth, according to the same observer, the com- 
et's place was in it A. I3h. 53m. 19.27s. ; N. Dec. 27 57 7". 

At the Observatory of Hamburg, December lo, at 4h. 21 m. 55.3Ss. 
A. M. (civil reckoning at Hamburg,) M. Rumkcr luund the place of 
the comet lo be in l{. A. 14h. 32ro. 69.49s.; N. Dec. 1° 3& 33.40'.-* 
Extract in N, i . Jour, of Com. Feb. 1, 1840. 
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0. lUports on the Fisheef RepiiUi and BM» of MMachusitts* 

Published agreeably to an order of the Legislature^ by the CommiS' 
^iiiincrs on the Zoological and Botanical Surrey of the State. Bos- 
ton. Hvo. pp. 426, 4 plates. — This volume, prepared under the fos- 
tf-riiig care of the enlighicDcd and liberal Stale of Maj<sachusetts, is 
a liiusit valiiiible contribution to science. The first and second reports 
are drawn up by D. II. Slorer, M. D. ; the third (on the Birds) by 
INIr. W. B. O. Peal)iu]\ , The report on the Fishes is by fnr the best 
treatise on this department which has been published in our country. 
That uQ the Reptiles, being prepared at short notice and under several 
dtaadvantaget, is probably less complete than it may hereafter be 
Teoderedi btit ii is neveriheleas a work of which the author haa no 
reason to be ashanoed. The birda of oar country having been so 
Ihorotighly deacribed by Wilaon, Bonaparte, Aiidubon« NuttalK and 
others^ Mr. Pcabody eonaidered It unneeeaaary to copy at length 
their acientifie deacriptioDat and haa tlierefore Tery properly given 
eapecial attention to an account of their habita. Tlie remarka upon 
theae reporta, by a cominittee of the Boaton Nal. Uiat. Society, (pub- 
liahed at p. 303,) render it nnneceaaary for w to aay any thing more 
in their praiae. 

7. Telescopes. 

Ti the Editors — Agreeably to your request, I forward you a de- 
scription of my telescope, with many tJianks for your kind (dlt r. 

It i-* fittf'd up in very hand*?()iiir style, near 8 feet long and 5 in di- 
ameter, objprtivf ireble giasjt, with a isagoifying power of about 
ISO; price, $1,000. 

In 1821, while at Warsaw, the Emperor Alexander ordered me to 
make a telescope for his college, such aa the one I have now finished, 
but could not undertake it in consequence of the diffieuli v of obtain- 
ing a suitable piece of flint glass. In travelling through England and 
France, I met with a piece which enabled me to finiah one of the 
ebove power, and which I am confident will give aatiafaction to men 
of acience. 

1 have one in hand, of much larger dimenaiona, viz. 10 or 18 feet 
long, and 12 or 14 tnchea diameter, objective glaaa, but from want of 
meana, cannot proceed with it. 

If any society here would advance me $1,000 on the above Inatrti- 
ment, they might use it, anil I then could proceed with the larger one. 

I have to lose a great deal of time in nending to Fni^Iand txud France 
for llint to grind here, but have some now on the way. 

I have encouraged ihe glass manufacturers in this country to make 
flint glass, and I hope, ere long, to ejiabied U> g^kiti^ejre iuitead 
of having to aead to Europe* 
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Should you TisitNow York tooni yoa would honor no much hj 
calling upon me, and I then could explain myself more fully. May 

I beg llie favor of your sending me thai number of ihc American Jour- 
nal in which ihe description of the telescope m ill appear. With rciy 
many thanks for the trouble I have occasioned you, 

I remain your obedient servaat* Leom L£WSNB£R6. 

^ew Vork, ^xh Feb., 1840. 

8. Interesting Minerals. — ^The subscriber has recently supplied 
himself with an adililional collection of the interestioi: mineral- of 
Nova Scotia, ft>rmerly discovered hv Dr. JnrUson and liimself, arnJ 
desirous of exchanging them for those of other regions, foreign or 
domestic. The minerals are aimilar to those found in the trap rocks 
of other countries, and the specimens have been selected with g^at 
caret are of good aiiCy and moat of them beautifully crystallized^ 
often uniting in the same mass, se?enil different aj^ectes.* Those who 
may wiah to eachaoge for them apeeimena of an equivalent charac- 
ter, will pleaae forward to the aubscriber a liat from which ho may 
make a aideetion ; hie olvject being to obtain thoae from localitiea with 
which hia cabinet la not already anpp]itfd« without adding much lo hia 
Block of doplicatea. The minerala compriae moat of the apeclea of 
the genua Koophone apar of Moha and Haidinger, beaidea most of 
the Tartetiea of rborobohedral and uncleavable quartz, with aeveral 

» interesting ores of iron and copper, crystallizalioos of carbonate and 
aulphale of liiue, 6lc. &,c. Francis A.lgi,&. 

Boston, Jmmrf 1, 1640. 

9. ObserTatlons Mcttorologiques ct Magiictiqves faitca dans VtUn- 
due dr. V Empire dc Iluii^ie redigees et puhliees aux frais du GouvernC' 
ment, par A, T. Kufffbb, Mem. Acad. Sci. St. Pet. I'ome ler. St. 
Petersbourg, I8ii7. 4to. pj). Alvi and 196. — We have been favored by 
the author with the lirst volume of this valuable work. It coiiuins, 
1st. Extracts from the instructions given to the ofllcers of the mines, 
appointed to make meteorological and magnelical observations iu the 
Ktissian Empire, and 2d. Series of tables of observations in meteor* 
ology and in magnetism, made at St. Petersburgh and at Catherineu- 
burg, in 183&i 1836. The meteorological obaervations were lakeo 
eight timea per diem, and appear to have been made with very great 
care. 



^ For an enumwation of \heae minerali, the reader is fefiirred to Tola, ztt and xT 
of this Joarnaii and to the Memoirs of the American Academy, Ibr 1833, mw 
geries. Hav ing rorf-ntly inspected them in Mr. Alger's cabinet, wa can bear to** 
timooy to their extfaordinary beauty and peci6Glion.-^£ot. 
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At CiikeriDenlivrg^ firon the o^nradoM laide erery dty of Do- 
•ember, IfMf hy M, Reinke^ the ntfnetir deeliostMn was fwmid to be 
6^ & W tamU At the close of the volume ie a series of eorrespond- 
isg obserraiioBs made at 8t. Feteraburgh, oa the horary ▼ariationa of 
the magnetic declioatloo, doring Tarioua days in 1835 and I83tt. The 
obserf atione were generally made at intervals of fire minutes ihrough- 
oiU the entire twenty-four hours. Observations of this nature :irc 
iiuw regularly made in various pans ol ilie woritl, ainl mil boi [i l)e 
greatly extended, through the zeal and liberality of itie llriush naiion. 
AVe trust tfiat the series, of which the voliinne before iis is so excellent 
a beginning, will be long continued, and lliat it n)ay excite the honor- 
nble rivalry of aii civUized oaLiuoa to take part in ao important a aci« 
entiiic enterprise. 

A recent letter from 8ir John Uerachel to bis distingoished corre- 
tpondeDtin Boston* expresses an earoeat wish that magnetic obaer* 
▼ations may be extended as far as possible on this vast continent. Ta 
astieipeUon of this view, the American Philosophical Society of Phil- 
idelphia had already add res s e d the Secretary of War on the aubjcct-^ 
(we tmat with aeceesa}— end we believe we are correct In atatiogv 
that the Giratd College of Philadelphia has appropriated funds for the 
celnblisbmeot of a magnetic obserralory in connection with that tn- 
atiiution.—- Em. 

10. On the gengiiostic position of the Zeuglodon, or Basilosaurys 
of Harlan. — European geologists, who^je attention has been direc- 
ted to the remains of this giiraniic animal, seem at a loss to refer it to 
its pojjition in the scale of fijrmations. If they mean the Eiirojtean 
formation, of uhich the American is the equivalent or conlempora- 
Dcous deposit, I am not surprised at their uncertainty, since the lime* 
•tone* which abounds in the remains of the Zeuglodoo* contains a 
group of fossils which have scarcely any analogy to those of any 
, European formation. Bot the position of the Zeuglodon in the scale 
of Ameriean formations Is well ascertained, no less than the remains 
of nine individuals having been found in the limestone of Alabama, 
immediately onder the lower tertiary fossiKferous strata, with which 
the limestone contains a few species of shells In common. This for- 
mation seems to fill the chasm which In Europe has been often no- 
ticed to occur between the secondary and tertiary series, or the Maes- 
tricht deposit and the eocene, and has been termed by Dr. Morton, 
'•the upper cretaceous forniii liun." It contains very few species in 
common either wiili ilic miildle cretaceous strata below, or the lower 
tertiary above, and might with equal propriety be considered the last 
of the cretaceous, or the first of the tertiary series. Dr. Harlan has 
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refrrred iheoi to the tertiary becftoseUiey vmeorered by the eocene 
fossilifcrous ssdUb; bal ibe bones were found on the shore of ihm 
Weshila River, where the debris of the tertiery has enveloped theoiy 
and led to the misUke. I traversed the seciioo of Alabama where 
the ZeoglodoQ occurs, and collected the organic remains of the lime- 
stone which contains the bones, and therefore ! can say withonl boei* 
tatiott or doubt, that the gigantic animal is restricted to thia limestone, 
the vertebne of the diflferent specimens lying in a relative posilioo to 
each other that could only occur where an animal has remained ondie- 
turbed upon the spot where it died. T. A. Conrad. 

11. Professor John son* s Analyses of Anikracite and Iron Ore. — In 
the Juurnal of ihe FraiikUn Institute, November, 1839, is a valuable 
paper hy IVof. Waltrr R. Joluison, Prof. Ch( ni. and Nat. PfnI. Med. 
Dept. Venn. CoU., entitled — Analysis of some of the Anthracites 
and Iron Ores found on the head waters of Beaver Creeks in. the 
.CatnUies of Luzerne^ Northampton and Sohuylkillf Pa. The paper 
eetttains an account of the geological arrangement of the coal fields 
lying near the head waters of the Beaver Creelt, which were explored 
by Prof. J. in the summer of 1638, and from which the specimens 
analyzed were obtained. From the cutting made for the ratlroei 
leading to the mines of the Beaver Meadow Coal Company, it is evi* 
dent that there is more than one flexure in the Beaver Meadow Coal 
Trough. ^* In this cutting there is displayed a nearly vertical bed of 
eoal, more than 90 feet in thickness ; having, however, a real post- 
tion or dip of S. IdP E. 85^, and conf«quently a course or strike N. 
gQO (i^g geolo^iral account succeed the descripliuus aud 

analyses of various spicuiicns of anthracite. 

No. 1. Sp. grav. 1.613. Water, 3.43; gaseous matter volatile at 
bright red heat« 4.08; carbon not volatile by simple iicat, 67.45^ 
earthy matter, 5.01=100. 

No. 2. Sp. grav. 1.61)4. Water, 3.26; other mat:cr volatile at red 
heat, 1.05; carbon, 91. (H) ; earlhy matter, 4. = 100. Analysis of the 
ashes of No. 1 and 2, gave, on an average, silica, 52.375; aluuiiua, 
36.745; peroxide of iron, 8.125; lime, 1.550; magnesia, 1.275. 

No. Sp. grav. l.OiiO. Volatile matter, U.O; carbon not volatiliza- 
ble by gimj^le heat, 85.337; earthy matter, 5.063=100. The com- 
bustible gse given out in the distillation of this coal is of coosider»- 
ble amount, and indicates it as a fuel well adapted for use under steam 
boilers. < 

No. 4. »Sp. grav. 1.560. Wateir and combnstible gases» $.89; car* 
lion not volatUe by simple heat, 91.64 ; eerthy residuum, L47i-l(Ki. 



Digitized by Google 



38a 



Prof. J. remarks : In comparing the results in the above annlyscs 
with ifjose of oilier experiments on ainhracile, I lind the averug^e 
amount of carbon much greater than has heretofore been assigned to 
that species of fuel, Tbu9» of iwelve species of anthracite analyzed 
by Berthier* ibe mean per^eeatageof earboo WM7d.l6; aahesi 13.25; 
volatile matter* 7.37." 

Mo. &. Sp. grav. 1.6127. Combustible carbonie oxide, and a little 
earbnretted hydrogen expelled at red heat, 3.66; cnrbon not vola* 
tilisable by simple heat, 80.06 ; carlhy matler> 3.71«»100. 

No. 6. Sp. grav. 1.669* Water, ; gaseous matter, indiiding 
some azote, volatile at bright red heat, 5.616; carbon, not volatiliza- 
ble by heal, 01.016; earthy matter and oxides, 3.0?9«100« 

Jron Ore«.^The bed of iron ore from which were taken the sam- 
ples examined by Prof. Johnson, is found on the southern declivity 
of the bluff, about forty rods northerly from the south fork of Beaver 
Creek. The thickness of the bed of ore and shale is seven feet, and 
it lies seventeen feet beneath the surface of the groiiinl at the point 
where it is opened. The first variety analyzed gave by the uBual 
assay in the dry way, the following results: 



Water, expelled at S60<^, . • * • 0.4 

Carbonic acid, 26.6 

Cast iron, 33.8 

Earthy matter, 26.64 

Oxygen, 12.55 



The ore has a light bluish ash color, is moderately tough before cal- 
cination, and has a spec. ^rav. of 3.247. The pig metal given in the 
assay is soft, tough, aiid of a dark gray color. The cinder is a trano- 
parent, nt ai ly colorless, glass, very fusible, and contains few adhcr- 
inff particles of metal. The use of pure carhonule of lime as a flux 
in ilii [ rnporlion of one part of this metal tti six parts of^raw iiiinr, 
U'iil produce a complete reduction of llie ore and fusion of the eurlhy 
ingredients. Assayed in the humid way, this ore yields the following 



results : 

Water, a40 

Carbonate of iron, 63.20 

** of lime, 2.50 

of magnesia, • • • • 2.27 

Oxide of manganese (?)..«• 2.00 

Silica, 17.50 

Alumina, • 10.55 



96.42 
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The above quantity of carbonate corresponds to 39.1 per cent, of 
proloxitie or 30.45 per cent, of pure metallic iron, which is iJ.3.> per 
cent, bflovv nhiwe yichl in pig metal, or it is 9.9 percent, of the 
p'lir mctr\l its( It. to be rofrnnJed r<; pure irdii matter; which is proba- 
bly very near ilie true average amount according to ihe ln!r=t niid Host 
analyi*es. The yield in iron Is equal to the average of t)cotch ores ia 
Ihe neighborhood of Glasgow. 

The second variety of the- ore examined, was a sample from ibe 
same locality, but from a different part of the bed from that in whicb 
the preeeding waa found. 8p. grar. 3.8tf6b Aaeayed in the dry waj 
it gave— 

Water, • . • . . . . 18.18 

. Fig metal, ' 44.96 

Earthy matter, 24.804 

Oxygen* 17.1 1 

The ore aeemed to have anffered a change by atmogpherie infloen* 
cea, from the condition of a carbonate of the protoxide of iron, to 
that of a hydrate of the peroxide ; in which process some of the 
earthy ingredients may huvc washed uway. Aiiuiyzed lu the humid 
way, it gave — 

Water, 13.12 

Peroxide of iron, with a trace of manganese, 03.65 

Silica, 13.45 

Alumina, 8.77 
Magnesia • • • 1.01 

100.00 

The quantity of peroxide of iron corresponds to 44.55 per cent, of 
iron, or .41 per cent. less than that of the metal actually obtained. 
Hence it appears that the quantity of iron remaining in the cinder, is 
very nearly equal to that of the carbon, 6lc., in the pig metal. 

Near the second bed of coal opened on the slope of the bill oortk 
of the northern branch of Beaver Creek, Prof. J. found some ore 
thrown out in excavating a coal phaft. It is of a brown, or yellowish 
brown color, compact, with small shining partides. Sp. grav. 3.655. 

At a temp, of 330 it loses in moisture, . 0.550 

By strong calcination, it loses of water, • 10.048 

It contains of peroxide of iron, • . 71.120 

" earthy impurities, • • 13.t^s2 

100. 

The quantity of pi^ metal obtained in Prof. Juhnsoa'a analysis was 
49.77 per cent. ; its coior darli gray i structure cryslaiiine, granular. 
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II was soft, tough, and well ailsipted for iouiidry purposes. The cin- 
der uas a perfect t^lass, transliHenL on the edges, of a smoky color, 
readily fusible beU>rp the blow-pipe, niid consequenlly ii presents no 
obstacle to the free rnnniiig of iron in a furnace. This ore being in 
the immediate vicinity of the richest of the coals above described, 
will be a highly valuable resource, if it shall be ffuind in beds of such 
thickness, and wilh snch acconpaaimeaU as to leuder iu attainment 
Bol too expensive. 

12. Parasite of the eggs of the Elm-tree Moth.~^On the I5th inst. 
I noticed several minute insects busily engaged in thrusting their 
e^gs into the eggs of the Elta-trce Canker-worm Moth^ — (supposed 
to be the Geometra vemaia of Peck,) which had been laid a short 
time previous. On applying a inicroseopey it was immediately appa- 
rent that this parasitic insect belongs to the genus Platygaster of . 
Latreille. Of this genus» Say has described one American species, 
(Contrib. MaeL Lgceumt p. 81, PAtZad., Ib^) and Mr. F. Walker 
has published descriptbna of ninety nine foreign species, in the £»• 
tomologUal Magazine^ London^ OciuheTf 1836. Whether the insect 
in question is new or not« I have been too mocb occupied to deter- 
mine. Should it prove to be new, I shall endeavor to give some 
account of it hereafter. The parasite appears quite abundant, and 
must be of great service in diecltiog the increase of the canker«worm« 

E. C. Herrick. 

Maw HaTeoi KoTembsr 30, 1639. 

13* Great Earthquakes tn Burmah.-^The following account is 
from a letter written hy Eld. E. Kincaid, Baptist Missionary in Bur* 
mah, to Br. L. C. Faine, Albion, N. Y., and published in the Utica 
Begister of Jan. 17th, 1840. 

On the 23d of March, 1839, between three and four in the morn- 
ing, Ava was visited with one of the most terrible earllKjuakes c\ er 
known in this pan of ilie world. A loud rumbling noise, like the 
TOar of distant thuiulf r, w ln ai i). and in an instant the tarih liroan 
to reel I'roiji east to wt -t wiih uiolions so raj)id arul violent, that peo- 
j)le were thrown out ot their beds and obliged to su[t[)iM t themselves 
by laying hold of posts. Boxes and furniture were llirown from side 
to side, wilh a violence similar to what takes place on board a ship in 
St severe storm at sea. The waters of the river rose, and rolled back 
fur some time wilh great impetuosity, strewing the shores with the 
wrecks of boats and buildings. The plains between Umerapora and 
the river were rent into vast yawning caverns, running from north to 
•outh, and from ten to twenty feet in width. Vast quantities of wa- 
ter and black sand were thrown upon the surfiiee, emitting at the 

Vol. azxviu, No. 2.— Jan.-lfareh, 1840. 49 
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same time a ttronf snlpkiireoot ■mall. A« yov will attppose* ikm 
cities of Ava, Umerfipora, and Sagain^, are Tasi pilet of niina, btiry* 
ing ill iheir faM grtai numbers of unft^rlunate people who were asleep 
at the awful moiueat. The destruction of life» however, is not so 
great ai* mii'ht have been expected from the entire overthrow ul ihree 
large aiul pnpul ns ci lirs. The reason is, the jrrent mass of (he people 
Jive ill wood :ni(l liiitiilnx) houses. Hod ihe houses in these citir** been 
built of bricks and sione, as cities are bnill in America, the entire 
population must have perished. Every thing built of brick?, — fiouses, 
monasteries, temples, pagodas, and the city walls, are all crumbled 
down. Of all the immense nuaaber of pagodas in Ava, Umerapora» 
and Sagaingt &"d on the Sagaing bills opposite to Ava, not one it 
standing. The labor and wealili of ages, the pride and glory of 
fioodhiaiDf have been laid low in the dual iii one awAil moment. * * * 
JLettera from Ava op to the llth of April, inform na that the mm* 
bling noise* like distant thunder, had not jet eeased ; and shocka, oIWb 
considerably violent, were felt day and night, with aeldom as much as 
one hour's intermission. The extent of Uie great shock, or rather 
the succession of great shocks on the morning of the 23d of Marcb, 
is not yet fully ascertained. It was felt so severely in Maulmetn, that 
many sprang out of bed, supposing a gang of thieves had broken into 
the house, yet it was not violent enough to do any damafre. As far 
as is now ascertained, Prome to tlie south, and Bomcc to the north 
of Ava, were entirely overthrown by the earthquake; so that from 
Prnme to the borders of Cliina, more than six hundred milts north 
aiiil south, embracing the most populous parts of the empire, nui a 
aiugie pagoda, temple, or brick building is left slam] in Li. The earth- 
quake was severe in Arracan, and an old volcano on the island of 
Brumree was re-opened, and the long-conceaied tires, mingled with 
smoke and ashes, rose to a fearful heighL It remains to be ascer- 
tained, how far this great earthquake extended into China ; but as 
there are several volcanoes among (he mountains between Burmah 
and China, it is more than probable to me that there are subterranean 
communications between these volcanoes in the north and the volca« 
noes to the south, as among the mountains between Arracan and Bur* 
rash, and in the island of Bromree, and also on the Andemin islands 
in the Martiban gulf* 

*'The two extremes are more than one thousand miles apart, in a 
direct line north and south. But the fact that the whole intermediate 
country was shaken at the same moment, and a prodigious subterra- 
nean noise was heard, resembling the rolling u( thunder, i«, I think, 
satisfactory evidence that there are subterranean tommuiucanons be- 
tween ilieac widely i>epitraii;d volcaooes. How else can we accotint 
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for 10 terrlUA in eftrlhqM« ortr «o vtst tti extent of country t Tho 

lioinctdence of voleanic eruptions and earthqaakes i« not remorkablOy 

but ihat several hundred miles of terrilorvi wiih all its mountains and 

rivers should be ihrust up thrown into viiululatiiig motions at the 
same momeut of time, accuivif>anied by sounds from the (1( pilis i»t tlie 
earth, like the rolling of thuiuirr, ;ire phenomenal wliich tatiatu be 
acc'iiumed for on any other supponiiiou iluin tliatof vast subterranean 
lines of commuuitetion between volcanic mountains." 

14. Progrr.^>! nf the V, Exploring Expedition. — The following 
letter from the Commander of the Expedition was received bjr ibo 
Mavy Deporlment about tbo close of Jaonaryt 1B40* 

U. S. Ship Yioosntteg, Maiavai Bay, Island of Tkhiti, Sept 15» 1899. 
I have the honor to report mj arrival at this anehorage* after 
n passage of sixty days from Callmo ; having been employed in exam- 
ining and surveying many of the Islands to the northward and east- 
ward ; and take leave to aobmit the following report of the operations 
of the exploring squadron, under my eommandt sinee my report dated 
nl Callao on the ftrst of July last 

We sailed from Callao on the 13th of July, after completing our 
•ttpplies of stores and outfits, having been much expedited by the fa- 
cilities and kind attentions of Capt. JVlcKeever* io command of the 
United .States ship Falmouth. 

We steered a ursterly course thruii^f]i the trade \viii<], with fine 
%veatlier. On our truck we passed over lUe iucaiiou nssijjned to an 
island, as laid down in Arrowsmitir^ chart) but saw notliing of it, or 
any appearance of land in the vicinity. 

On our route, daily observations were made of the <]eep sea tem- 
perature and dip. We made the island Clermont de Tonnin on the 
13th of August, of which we completed a survey, and ascertained the 
longitude of its southeast point to be 136° ^i' 1%' W. and laatude 16P 
32 49" S. 

From thence we proceeded to Serle Island, the distance from Cler- 
nont de Tonnin being twenty seven miles. Here, again, we made n 
careful survey of the island, finding its southeast point In longitude 
lar At 10" W. and latitude 18° %V W S. 

We saw nothing of Ulnerva Island. 

We then proceeded to the northward townrd the Disappointment 
group of Byron, and in our way fell in with Hondon Islsnd, (which 
was uninhabited,) and found its southeast point in longitude 138° 4T 

36" W., latitude 11° 55' 40' S. 

From thence to Wyhite, one of the Disappointment group, the 
northwest poiutof which we found in i4P 17 'M." W. longitude, and 
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140 liy 20f 0. Utitnde. We avrveyed tbe idrad, tnd had eomrniiiii- 
eftdon with the natives* From thence we steered to the seeond island* 
Otooho, and found the longitude of its centre to be 141^ W,, 
and latitade i4f^ZW9. 4(ter which we again steered to the south* 
ward for Ravaka, lying to at night, owing to the 'dangeroes navigt- 
tion ; and on the 90th of August we made an island to the northward 
of Rarikst nut laid down on any chart, which I numed King's Island, 
fronj ihe name of one of the crew of this ship, who first discovered 
it fr*nii aloft. We made a survey of it, and found the lonjiiiude of 
its centre to be 144^37 15' W., and latitude 15^44 10' S. We 
landed, hut could find no iidialiiluiits, ahhcnigh there were appearao- 
ces <jf the pearl iisiiery having been carried on by the native's. 

From thence we risiied Rarika, and made a survey of it; the Inn- 
gilude of the entrance to its lagoon is 144^ 5T 52" W., latitude ' 
h' 30" S. We landed, and found the natives very friendly. We took 
on hoard one Englishman from this island* who had been left bjr a 
Teasel engaged in the pearl fishery some time previous. 

To the westward, and in sight of Rarika, we diaeoTered another 
large island, which is not laid down on any chart, which I named 
Vincennes Island, aller this ship ; its 8om|iweat point is in longitode 
146^ \^ W., and latitude 10^30" S. ; nortbweat point in longitude 
145'' 19 W., latitude W GSIf 40 " 8« 

From thence we made Carls- Hoff, 88 miles to the westward, and in 
longitude 146^ fi» 36" W., latitude W 36' 8., which, finding errone- 
ously laid down, we sorreyed. 

From thence we made King Georgre's group, and searched for the 
two islands westward of them, which have hitherto been consider- 
ed doubtl'iil, and were supposed to he the Walorland of Lv Mairc. 
The northern island, WiUoii ur \VaiLrland, is iu lungiludc l lG 5' 
57" W., latitiido 14^ 20' S. These we surveyed, and havinij ascer- 
tained the existence of two islands, I nnmt(] tin- second oiic l^cacock 
Island, as that ship first made the sij^nal of having discovered it ; its 
longitude is 146° 25' 37' , latitude 14^ 34'. Here i had an opportu- 
nity of .observing the eclipse of the sun, (Sept. 7.) 

The squadron then separated ; the Peacock passed to the Rurick 
chain of islands and along the south side of Prince of Wnles island, 
the Vincennes taking the north side, the Porpoise and Flying Fish 
having been ordered to make inTestigations of islands in that vicinity. 

These islanda have been carefnlly examined on all aides, which ban 
resulted in detecting many errora of the charts and of former deter- 
minations. 

From thence we proceeded to Matea islaqd, which we surveyed, 
and from thence direct to this anchorage. 
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The tfzploTatkmt and siimyt were mtde In the boeta and Tessels, 

frequently running with the vessels within a quarter or half a mile 
of the shore and coral reefs ; ond I am happy to inform you llmt not- 
withsiaiiding the dangerous navigation :iiiu)n<: these islaiids, we have 
escaped without accident, and I flatter niyseli that I have carried into 
effect most fully all that part of your instrucliona referred to in the 
notes of Admiral Ikruseastieriiy which were attached to and formed a 
part of I em. 

No opportunity has been omittrd to land upon the islands and e»- 
iablisih a friendly intercourse with the natives, and to make all possi- 
ble observations and colleclioiis in the different departmentSt all of 
which will be disposed of agreeably to yoor instructions. 

On my arrival here, I was gratified lo find by the observation had 
at point Veners, my ebronomelera in error only 1' and 3" with the 
longitude of that point , 

I shall remain here only a few days to complete onr obserratiomi 
•nd procure a supply of wood, water* fresh provisiotist and Tegal*- 
blesy for the crew, and proceed to carry out your farther instroctione 
with all dispatch. I have the honor to be, Sir, most respectfully. 
Your obedient servant, 

Chaxlbs Wilkes, Commanding Exploring ExpediUon. 

To the Hon. J. K. Paux.i»ing, Secretary of the Navy* 

15. The TwUi^ht Bow. 

To the Editors — I have for several years been in the habit of 
observing a daily meteorological phenomenon which occurs twice 
in the 24 hours, and which, so far a^ I hare been able to ascertain, 
has never been nniiced in any scientific work, and yet seems worthy 
of tbe attention of philosophers. I mean the appearance, morning 
and evening, of a prismatic bow. Having shown the bow to several 
friends, they were equally strucli with the fact that so obvious, and at 
the same time so beautiful a phenomenon, should not have attracted 
attention. It may still have been noticed in some scientific journals, 
though it has escaped my observation. • 

The bow in the morning begins to be defined in the west about half 
an hour before sunrise. The height of the arch is about 15** above 
the horizon, and spans nearly, perhaps quite, 180°. Its first aspect 
is that of a blue belt, the red next appears like a faint blush above 
the blue, pri>tiitcing the purple as it mingles with the blue. Then 
appears the yellow above the red, producing the orange as it mingles 
with the red. As the sua advances towards hi.s risiufr. the bow de- 
scenils to coincide with the horizon, and at an angle of 5?° above the 
faorizuD, or about 15 minute;) before suniise, tbe colors are most dis* 
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tinct and coiiMiitrtted. At snniiM^ the bow coteddM with the 

horizon* 

in ibe appearaaee of the trttdn^ bow» the whole process of afipeoiv 
anee and disappearance ia in a tavette order : the bow it in tha aaal ; 
II riaaa al aunsetf and diaappeara in aboni half an honr* 

The how ia beat aeen in the cleareal atmoaphere^ and then an hovr 
before aunrieei a second aeries of eolois forma another boW within 
the other, and the aame height abo?e the horisont Tory liitnt, il ia 
trae* and dlffusOf bat atlH ?ery perceptible ; ao that the aeriea of 
eoiova« naming them as they proceed from the centre, and alwaja 
naming the yellow first, would be yellow, blue, red, yellow, blue, red. 
I have long observed in examining the various scries of prismatic ringa 
that occur in nature, thai the order of colors is not the same in the 
various scries. Now in a series of three, we can liave hui luo orders ; 
either tliere will be 1,2, 3; 1, 2, 3 ; or 1, 3, 2 ; 1,3,2. In the pris- 
malic spectrum there arc but tli rrc primiiiv*- mlors. Every series of 
cnnrrntric prismntic r\nfr^ \\\\] tlicrrfore be one of two orders. The 
choice of a color to commence with in reading the orders of colors 
in any series, is indeed arbitrary, the result will always be the same, 
but as at is necessary to fix upon one, let us fix upon the yellow, and 
always read from the centre ontwarda ; this method will fix the order 
of any series, and the two orders may then rery properly be termed 
4he blue order or the red or6tr% according as the blue or the red fol- 
lows the yellow in reading the series. To illostrate these remarka I 
would alau> that the rings produced by thin piates are of the red 
order ; the halo round the BM>on is of the Hue order ; the series 
round a candle, seen through gaoae, is of the red order ; tiie series 
on metallic piates, produced by throwing the flame of a blow-pipe 
perpeodicttlarly upon a plate of metal, is of the biue order ; the 
Tslni>ow Is of the red order ; and in conformity with this arrange- 
ment, the bow which I have been describing, and which may perhaps 
with propriety be called the TwiUght Bow, is of the blue order. 

Perhaps some of your corresp(Jii(]( nt^ can explain this meteoro- 
logical phenomenon. Your obedient servant, 

bAMO£L F. B. MORSB. 

New York City University, Dec. 1, 1839. 

iSiote. — The Twilight Bow has, we believe, been often observed, 
but we do not know that any description of it is to be found in print. 
The blue portion of the arch appears to Ue witiun the eanh*s 
shadow. — £de. 

16. Lectures on Phrenology^ by George Combe, Esq., of Edim- 
hurght in New ITaeen.— A large andience» embracing a iiur propor> 
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tion of caliivated minds, recently listened attentively to Mr. Combe'a 
leeiuref on phrenology and mental philosophy, delivered in New Ha- 
ven. His course occupied ihirienn evenings, each lecture being two 
huurs long", with an inlci niission of five niinutcs. 

A thirteenth lecture, on physical eduraiion, wss added to the usual 
course of twelve, and paid f«ir extra, at a very reasonabie rate, in or- 
der to purchase bit colleetioo of busts and masks, which object has 
been effected in eonscquenee of a fuU etteBdanee for that purpose^ 
and they are to remaiii to New Ha^en. 

During the eighteeo moo the that bnve elapsed sioee the arrival ol 
Mr* Combe io this country. Its people have, in many placea, eigoyed 
the opportunity of hearing phrenology explained by one of ita oaoat 
accomplished profeMors. The sterling good sense and integritjF— 
the extensiFe and various science— -the numerous illustrative anee- 
dotee — the clear method — the unity of design and execution — the 
simplicity of language and the absence of all pretension, which char- 
acterize Ml*. Combe's lectures, have secured for him the respect, ei^ 
teem and kind regard of his hearers. 

That all who listened, especially for the firft time, to the details of 
this exUaordiiiary branch of science, should luliy adopt, ur even en- 
tirely comprehend them, is not to be expected. But whatever opin- 
ion may be funned respecting the external monifestaiion of the men- 
ial powers and sentiments by the size and figure of the cranui rn, no 
one ran doubt that all whi< li distmLnii^hos man from the niiuiials, is 
manifested through his mind — that the propensities and tiie laculties 
arc real, and therefore an able analysis of them by a master, must 
ever be an interesting and instructive thing. There is no doubt thai 
the knowledge admits of important practical applications, and that a 
just comprehension of human physiology and anatomy, would correct 
many errors in education, and lead the way to reform in many impor* 
tant particulars as regards our habits of life. 

We have no time or space in this pausing notice, to add any thing 
more than our good wishes for Mr. Combe; assured that he has made 
very favorable impression of his powers and character in the country 
which he is about to leave, - 

17. Proceedings of the Boston Society of Natural History, cam* 

piled from the Records of the SoclcIi/, by Jeffries Wyman, M. D., 
Recording Secretary, 

Oct, % 1839.«GsoROB B. EmeAson, Esq., President, in the chair. 

The president made a report on a specimen of the Lycopodon gv- 
g«iilMn», of Batach. Its greatest circumference was 3 feet Ak inches i 
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kast (Jo., 2 feet 9^ inches ; greatest length, I foot 3 inches; weight, 
6 pounds. At a di??tance, it had the appearance of a large bundle 
made of very diriy silk ; near at hand, it resembled dirty white 
bucksl\in, or kid. It rested on the ground, its pomi u( atlarfjuitnl 
beino" n verv short, hlnck stipe, around wiiith the skin had ihe fur- 
rowed appearance of a handkerchief drawn together to tie at ilif ror- 
ners. The surface, examined under a microscope, had the appearance 
of common white leather. The covering, or peridium, is twofold ; 
the external layer is rather thin, and almost imperceptibly scaly ; Um 
inner, rather tough and thick. The substance within was of a close, 
nod, leathery, approaching to a fleshy consistence, having bot little 
firmness. After having been kept a short time it became exceedingly 
offensive ; it however ceased to be so alter the third or foorth day. 

Berkely says that the hcmsta sometimes attains the sIm of many 
feet in cireumference, and when wounded, it heals by forming a web 
in the interstices, somewhat analogous to the veins of the trtiflle. 

Oct. 15, 1839.— a K. DiUAWATt Esq., in the chair« 

Dr. D. H. Storkr read a communication from Dr. J. P. Kirtland, 
of Ohio, describing fifteen species of fishes, accompanying which 
were colored di a wings. The species are as follows : Luxillus elon- 
status, Svmotiliis hig'uUatus^ Semotihts cephalvs, Amia colva, Li/x- 
ilitts' (lissi rnilisj Pctronn/zon argentcifs^ Icthelis aurita, Icthdis 
nitidui Cores^onus Artcdii, Lota maculosa, Catostamvs aiircohis^ 
I^theostuma hlcnioldrs, E. caprodcs:, Scicpna oscula, and CychJa fas- 
data. Of these species five arc new, and ten have not before been 
figured. Dr. Kirtland hopes to continue these communications till all 
the fishes of the western waters have been described. 

Dr. T. M. Br staled that recently he had an opportunity to 
examine the habits of certain Itirds, while on an excursion throogh the 
States of New Hampshire, Vermont and New York. His attentl^nt 
had been more particularly tnrned to the habits of the Hirundo fulva, 
(VielUot,) Tarionaly known as the Republican, Rocky Mauntaint Clif, 
Eave and Square*tailed Swallow. He had found their nests In Jef- 
frey, N. H., to the namber of one hundred and twenty, disposed in c 
single line, and completely occupying the eaves on one side of en old 
wooden church. A few were engaged in feeding their young as tate 
as Au^. 20. The note, both of the young and the parent, is a sharp 
and shrill twitter, as loud and piercing as that of the canary bird. 
They matle their first appearance in Jaffrcy, also in New Ipswich, 
durinjr ihc present season. Thcv have however been observed for 
several years in rselson, N. H., h(jm w liich place probiildv emanated 
the colonies of more recent dale. Tiua bird was tus^i dedciibed by 
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Yleillot, in ISO?, from spectaim abuined in 8U Domingo^ It bMt 
however, been for many yetri past known ae areaident of the Rocky 
Moontaina, from wbieh region it has gradually moved eaatward, and 
baa been aucceaaively discovered in Kentncky, upon the banks of the 
Ohio, in New York* Maine, and of late in other New England alates, 
their appearance being followed by the partial exclosion of the bam 
swallow. The nest, generally found in colonies, bat occasionally 
solitary, is composed of clay, haviiiir tho form of an inverted retort 
bulb, the mouth being below and the interior hucd with ^uii sub- 
stances. 

Nov. 20f 1630. — Qboeob B. Ennasoif, Esq., President, in the chair. 

Amos Binnbt, Esq., made a report on the volnme entitled. Reports 
on the Fishes^ ReptiUi and Birds of MaeeachusettSt giving a detailed 
nceonnt of the history and progress of these Reports, and entering 
Into a critical examination of their contents. 

The report on Fishes by Dr. Storer, makes op the greater part of the 
volume, and constitotes an important contribution to American natural 
history. Considering the short period of time allowed for its coraple- 
liuii, ii is exceedingly creditable lu the author's science, and tu his dili- 
gence and perseverance. A new impulse has latterly been given to the 
study of ichlhyolo^y, by the publication of the works of Cuvier and Va- 
lenciennes, and of Yarrcll. The cultivators of science will hail the pres- 
ent work with pleasure, as coming from a country whose irhthyolo<ry 
was not long since pronounced by Cuvier to be a desideratum in natu- 
ral history. But its appearance has an importance at this time inde- 
pendent of its own particular merits, since it will serve as an eflective 
check to the propagation of the mistakes and impositions of another 
work on Massachosetls fishes, which has already been quoted by re- 
epectable aothors, and which was thus beginning to introduce confn- 
aion and error into science. 

Of the small number of fishes appertaining to our territory, the whole 
nnmber described being one hundred and nine, it is truly wonderful that 
they compriiie all those genera and many of the species which cootrili- 
nte so largely to the subsistence of mankind, and which have for ages 
formshed the materials of an important branch of the commerce of 
nations. The pa^es of this work fui nisli ample proof of their impor- 
tance to our comiiiUiiity, by making known the fact tliut ihcrc are cigh- 
leeii species which ore o])jt.cts of extendt d trade» and fifty-nine addi- 
tional species, which, distributed by ih* bountiful hand of nature in 
countless numbers in the sea and fresh waters, and within reach of llie 
poorest citizen, are or mav be used as wholesome and nutritious food ; 
while there only thirty-three species, which from their diminutive 
size, their hideous form, their coarse structure, or from some prejudice 
Vol. lUTiii, No. 3^Jan.*Marcli, 1640. 50 
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eoDMetad widi them, are absolutely rejected. It bas been said thai 

he should be considered a public benefactor, who makes but a i<iiigle 
blade of grass grow where none grew btfore ; the same honor ought 
truly to be accorded to iinoiher, who, though he cannot create, makes 
known to the commuuily the existence of a new species of i dible 
fishes, or that a species already known, though shunned or rrjectcd 
from some \jnfouiided prejiulico, may be used with safety and advan- 
tage. This hoB been done to a considerable extent in this book, and 
no doubt with useful effect 

The new species described are ten; one, eoBstitating a new geDW, 
to which the author has given the name of Cryptacanthodes macula.^ 
tus. Ills of the famiiy^ of " mailed cheeks,*^ and particularly dis* 
tingiiiahed from any other genua of thia familft by the existence of 
concealed spines on the operculnm, preopercolom and scapular bones. 
It seems to be established on eorrect principles, and will undoobtedly 
he adopted by ichthyologists.. The other sew species are 

Pholis suh-bifarcatus, 

Leneiscns argenteos, 
polchellos, 

Morrhua Americana, 

Platessa ferruginea, 

Ech en e i s q ua tu ordecem-laminatus, 

Syngnaiiiua fuscns, 

" Pet:kianus, 

Monocanthus Massachusettensis. 
One of these is the common md, of Mnssachusetls Bay, which Dr. 
Storcr considers not to be suthcicntly identified with the Morrhua 
vulgarisy of £urope, and therefore describes it as a new species, 
under the name of M, Americana. If this is a new species, il is a 
roost extraordinary instance of a most abundant animal having passed 
through the hands of various observers, for a great length of time^ 
without detection, including within their numbers so celebrated a nat- 
uralist as Pennant. But it may be considered as very doubtful whether 
this be any thing more than a variety. The same fish appears to 
have been noticed by Dr. Mitchill, in his paper on the fishes of New 
York, as the ill. caUarias, (Un.) The remarks of Br. Storer prove 
very clearly that it is not the European caUarioM ; but it is doubtful 
whether Richardson^s remark on Mitchiirs, ** that it is probably a 
distinct species," meant any thing more than that it was distinct from 
the callarias of which fio was then speaking. Yarrell, who was eri- 
denlly ac<^uaial€d with Mitchill's description, considered it to he the 
coDUTion cod, as must be inferred from jus quuUiig his word- under 
his own descriptiou of Morrhua vulgaris. Ue also states moal ex- 
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pnufyf ibtt Ae eastern eoaBt of Amefiee, from the latitude of 660 
north, to that of 40^, fa abnndantlf frequented hj them. Le Soenr, 
too, an excellent ichthyologist, and well acqnainted with the mar- 
kets of New York and Boston, where this fish may always be seen, 
did not consider it a noToUy, ahhoogh on the look-oat for new spe- 
cies. The difference in the descriptions of the two species is not 
i^reater than that between other species inhabiting the shores of both 
cuiilinents. The number of fin-rays, parlicuiarly, aetm Lu vary greatly 
from English species ; the number slated by Yarrell and Dr. Storer, 
never corresponding, except in the vctitral fin, which, in the family of 
Gadidm, the only one in which comparison lias betjii made, corres- 
pond in every instance. The question of identity now raised, will 
no doubt soon be Ueterniinedt it being very easy to procure, through 
the fishermen, specimens of the tme bank cod for examination. 

There are in the work some few errors of fact, and inaccuracies of 
language, which, tliough of little imporlance in themselves, deserve 
notice, thai the author's attention may be called to them, in anticipa- 
tion of a reprint of his work, whieh without doubt will be called for 
before any considerable time shall elapse. 

These remarks on the report on fishes, will be concluded with the 
expression of a sincere hope, in which I doubt not all will participate, 
that Dr. Storer will continue to give his attention to this subject, and 
will from time to time bring before the soeteiy such new information 
as he may acquire* 

Having given so much time to the first report, there remains but 
littk for the reptiles. The number of species of this class described 
is onW forty. Of the order Cheloniaas there are eight, divided 
amoHL^ the genera EmySt Sternothci'vs, EmysavruSf Cistuday and 
Sphargis. The numerous order of Sauriann is represented by a sin- 
gle lizard. Of the Ophidians there are twelve, one of which, Co/u- 
bcr occipito-jnaculatns, is a newly described species. The Batrachi- 
ans number seventeen, viz. of the genus Rana four, Uylodes one, 
Hyla two, Bufo one, Salamandra nine. The descriptions are shorter 
and less elaborate than those of the fishes, and do not seem to have 
been produced with the same satisfaction to the author, but are en- 
tirely creditable to him. 

The number of speeies belonging to the class of reptiles in this 
state, is without doubt destined to be very much enlarged. The Emy- 
des or fresh-water tortoises, and the Salamanders, two genera which 
are distributed in extraordinary numbers in North America, have not 
yet contributed their full proportion to the list In conclusion, the 
Boctety may he congratulated on the appearance of these reports. 
They are the legitimate fruits of the exertions of this institution in 
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dinendnfttiD^ new tastes and new tonrecs of pleasm and usefolpan 

in the community. Taking into view their public character, they are 

the best proolsi of the succesrs of our eiiurU, uad should iucile us to 
new endeavors in the same cause. 

Dr. D. H. Stoker exliil)ii<»fi the tails of tw u sjjecies of Kay, prob- 
ably of the genus Cephaioptera^, boili of which were pro\ idf il wiih 
two strong serrated opines near their anal Lxirt iiuiics. Om- <>f the 
specimens was smoolii and the other covered with short and t'oniral 
spines. He also stated that a species of Solea, had been ibuod ia ibe 
waters of Af assachuaeits during ike last six moolhs. 

Dec. 4, 1839. — Gsoroc B. £m£&80N, Esq.i President, ia the chair. 

VtoL G. 8. AoAMs read deseripttons of two new species of sheUSy 
oblaioed by dredging, from the bottom of the harbor at New Bedford, 
tIz. PleurifUma plieata and TomaieUa puncUh^iriata* He also sta> 
ted that the Pholas costatu9 hitherto unknown in our waters, had also 

been found in the same locality. 

Trof. A. also read additional descriptions to the folhi>vi!ii: species 
of Say, viz. Natica heros ; Turbo aculeus ; tk>LicuTtus costatus, and 

Solcn cofttatus. 

Dr. A. A. (jould made a report on the shells from Califoj iii i rom- 
roitlcd to him at a previous meeting. He found them to con-ist of 
Murcx tricolor and hicolor ; Cardium Calif or nian uvi , Trochust vit* 
tfUuSt BiUimus undatust and several species of Purpura, 

Dec, 18, 1839. — Amos Binney, Esq., Vice President, in the chair. 

Prof. C. B. AoAKs read descriptions of two new species of eheUs, 
Tia. Jaminia producta and Ancyhis fu9CU9f from Andorer Blase. 
He also exhibited specimens of Fa/Doto tricarinata, io which the 
carinw were very indistinct. 

Dr. D. H. Storbr made a communication to the Society, staiiug 
that all the specimens iu the ichthyolo<rical cabinet had been arranfired 
in their appropriate genera, and, as far as practicable, in their geo- 
graphical localities. The whole number of genera now in the cabi- 
net is one hundred and fifty ei^^ht, containing ifiree hundred and forty 
four r'ppcies : of which one hundred and ( iL'^hteeii irfnrrn, and one 
hundred and uioety four species have been added during the last two 
years. 

18. Proceedings of the American Philosophtcai Society, Philadel- 
phia. September 20, 1839. — Professor Bache, on behalf oi the Com- 
mittee appointed on the paper of Professor Elias Loomis-, of West- 
ern Reserve College, Ohio, entitled Observations to determine the 



Digitized by Google 



MiaceUama* 



Magnetic Dip at Tarious ])laces in Ohio and Michigan/' reiK>rted in 
faror of publication, and ihc Rr[>ort was adopted. 

The observalioQs recorded in thit> paper were made with a dipping 
needle by Gmmbey. The reaoitBere coDtaioed in the following table. 



Place. 1 


Latitude. | 


Longitude. 


Date. 


Magnetic dip. 


Il8d80n« Ohio* . 




15' M. 


810 




September, 1838. 


72° 48.5y 


Hudson, Ohio, • 


41 


15 


81 


24 


April, May* 1639. 


72 46.8 


Cleveland, Ohio, 


43 


30 


81 


51 


May, 


U 


73 2C.0 


Detroit, Michigan, 


42 


19 


83 


03 


t( 


•< 


73 42.6 


Ann Arbor, do* 


42 


18 


83 


45 


it 


<t 


73 13.9 


Ypsilanli, do. 


12 


14 


83 


38 


It 


tt 


73 18.0 


Monroe, do* 


41 


55 




28 


<c 


«i 


73 32.3 


Toledo, Oliio, 


41 


41 


S3 


33 






73 06.1 


Maumeecily, Ohio,|U 


34 


63 


38 


M 


tt 


72 49.1 


Saadflaky, Ohio, 


141 


29 


82 


48 


«« 


«« 


72 57.8 



Professor Loomis infers from a comparison of these obserrations 
with others made in the eastern part of the United States, that the 
linee of equal dip intersect the parallels of latitude, their direction 
being from about N, 82** W. to 8. fiS^' E. 

Dr. Chapman, from the Committee appointed to apply to Mrs. Mad- 
Isony for certain meteorological observations made by the late Fresi> 
dent Mlidison, reported that a number of documents had been receiv- 
ed, and presented them to the Society. The secretaries were di- 
rected to return thanks to Mrs. Madison for this donation. 

A necrological notice of the latn Bishop While, prepared in pur- 
suance of the request of the Society, by Bishop De Lancey, was 
read. 

Dr. Chapman anriouncrd \hc dtaih df .Afatlhcw Carey, of Phila- 
delphia, a member of the Society, and Mr. Lea was requested to 
prepare an obituary notice of the deceased. 

Dr. Bache announced the decease of Dr. Robert Perceval, of Dub- 
lin, a member of the Society. 

The Librarian of the Society was autboriaied to furnish to the fam- 
ily of the hte Dr. Bowditch, to be placed in the library of the de- 
ceased, any volumes of the Transactions which may be deficient in the 
set belonging to Dr. Bowditch, and the future volumes, so long as the 
fibrary shall be kept open for public use. 

Dr. Hays presented a table, compiled by him,of the peculiarities in 
various cases of individuals not able properly to distincruish colors. 
Mr. Kane added the conijiarisons which he had iiuide, in the case of a 
friend, with the specimens named by Dr. Daiton, of Manchester, in 
the possession of Professor Bache. 

Professor Bache made a verbal communication of tlie measures ta- 
ken by the British government, on the recommendation of the British 
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Association, and under the advice of the Royal Society, for obtain- 
ing a series of magnetic observations in different quarters ol tlie globe, 
in conjunction with a naval expcdilion in the southern hemisphere, 
under the command of Cupt. James Clark Ross, and read extracts 
from letters of Professor Lloyd and Major Sabine, relating to the 
preparation for ilu; uiuiertaking. 

Professor Baclie further stated, that on submitting the circular ad- 
dressed to him by the Foreign Secretary of the Royal Society, with 
extracts from the letters before referred to, and other information as 
to the nature and importance of the results to be obtained by this com* 
biaed system of magnetic observations, to the Building Committee of 
the Qirard College, through their Architect, they had, with creditable 
liberality, giFen order* for the ereetion of an obeenratory soiled to the 
obeenrations eontemplated, and to the instroments already in the po*- 
sessioD of the Trustees of the College. 

Professor Bacbe submitted the plans of the obeenratory drawn by 
Thos. U. Walter, Esq. Archileet 

Mr« Justice made some remarks In continuation of those offered at 
the last meeting of the Society, in support of his opinion of a gyrato- 
ry motion in the tornado, of the 31st July, 1839, the destructive ef- 
fects of which were fth about seventeen miles norlh of Phihtdelphia. 

October 4, 1839. — The Committee, consisting of Dr. Dunglison, Mr. 
Kane, and Mr. Lea, to whom were referred a letter of the Rev. Charles 
(jut/laffto John Vaughan, Esq. dated Macao, January 2, 1839, and 
llie letter of l\'ter S. Dn Ponceau, Esq. to tlie sariic (jenllcman, dated 
Phiiadtlplii I, September idO, 1839, made their report, which was read 
and accepted. 

The communication of Mr. Gutzlaff was suggested by the disserta- 
tion of Mr. Du Ponceau, On the nature and character of the Chinene 
system of ^vrittng." As the results of bis reflection and observation,' 
lifr* Gutzlafi* affirms, that China was the great centre of civilization^ 
whenee it diverged to all the countries of Eastern and Southern Asia; 
the colonists from China driring the antoehthonous tribes Into the 
mountains, and incorporating the country itself, including Tunkin and 
Annam, with the central kingdom. A constant influx of Chinese alao 
took place into Korea, but the emigration to Japan and the Loo Choo 
blands was less extensive. 

Chinese words, and the Chinese art of writing^, were thus introduced 
into these countries ; Chinese books became llicir lilerature ; and, like 
the Latin in the middle ages, the Chinese was ihc language of the 
learned. Yet all tlie nation? lliai have adopted the Chinese mode of 
writing, speak a language more or lt^6 distinct from the written idiom. 
The different nations, too, who employ the Chinese characters, call 
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them 4lfl6reiitly««niig their own language to deii^te them* and they, 
as well as the Chinese themseWes* have to learn the meaning of the 
eharaeters from teacbeiSy who explain them in the dialeei spoken 
amongst the people. The dialects spoken hy the different nations, 

who use the Chinese character, arc very distinct from the language of 
China proper. The Koreans and Japanese, whilst they transact all 
important business in tlie Chinese character, have a eyllubary with 
which they write their own language. The Cochin Chiiiesie ocrasion- 
aily use the Chinese in a contracted form, without any reference to 
its meaning, to cxjiress sounds, but l)u v have no syllabnry. 

It is not strictly true that sound is not inherent in the Ciiinese char- 
acter. A^majority of the signs are not pronounced bjr tlie Chinese at 
random, nor do the nations abandon all analogy in reading them» al- 
though they vary much. Mr. Gutzlaff has been struck with the ease 
with which commonication may be held with the Cochin Chinese, Jap- 
anese aod Koreans, hy mesns of the Chinese character, eren without 
comprehending a word of their idiom* Thi8« he says, does not refer 
to the learned classes only, but to the very fishermen and peaMnts, with 
some exceptions only. In the Loo Choo Islands, men of distinctton 
talk Chinese with great fluency, but the mass of the people speak a di- 
alect of the Japanese, and employ the Chinese character as well as the 
Japanese syllabary. Mr. Gutzlaff considers it certain, that the nations 
who have adopted the Chinese character, attach the same meaning to 
it as the natives from whom it was originally derivid, iUul that iu con- 
struction is likewise retained with scarcely any alterations. 

The coiniiiunicalion of Mr. Du Ponceau is a rejoinder to that of Mr. 
GutzlafT. Mr. Du Ponceau repeatedly combats the notion entertained 
by some, that ihe superiority of the Chinese alphabet is such that it 
forms a kind of pasigraphic system, which may be adapted to every 
language. He admits, to a certain extent, what he was disposed at one 
time to doubt, that the Chinese characters do actually serve as a means 
of communication between di fie rent nations, who can neither speak 
nor understand each other^s oral language, and he investigates at some 
length, the causes by which the efl^ct is induced ; but he expresses 
himself at a loss to understand how the fiahermen and peasants of Ja- 
pan, Korea and Cochin China, with only some exceptions," can be 
readily communicaled with by means of Chinese characters, oTon by a 
person who does not understand a single word of their spoken lan- 
guage. The remark of Mr. Gutzlaff, he eonceiTes, cannot be meant 
to imply that all, or nearly all the fishermen and peasants of the coun- 
tries referred to, can read and write iha Chinese ; for, on the author- 
ity of Mr. Medhurst, there are villages, even on the coast of China, 
where few, if any, of tlie iohabitants can either read or write. If, 
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however, the Msertion of Mr. Gotzlairhe warned to he rigoroneljr ae- 
earate, it will hare to be explained by the eireamstoaeey that as the 
Chinese is esteemed a nairenal medinm of eommimicatton between the 
people referred to, it is more extensirely Uught amonget them than 

even amoncfst the Chinese themselves. 

Mr. Du Ponceau enters, at some length, into the nature of the lour 
laiisjuages, or classes of languages which are embraced in the commu- 
nication of Mr. Gutzlaff. !. Of the various dialects of the Chinese. 
2. Of the Annamitic languages. 8. Of the lancrnages of Japan and 
the Loo Choo Islands ; and 4. Of the Korean ; the two first of which 
are monosyllabic, the two last polysyllabic ; and from all the ^ta and 
reflections, be concludes, that the circumstance of the Chinese diai^ 
aclera being understood so extensively amongst these people, is not 
owing to any thing inherent in the Chinese characteray in their ahape 
or greater perspicuity, but to their connexion with the langoagea from 
which they were formed, and to the mode in which they have been 
adapted to them. The vernacokr languages of Japsn, the Loo Choo 
Islands, and Korea, are so different from the Chinese, that it was foond 
impossible to apply to them the Chinese system of writing; conse- 
(^ueiilly, vvliea llic people of these countries read the Chinese charac- 
ters, they do not read tUtin in their tialivi; lantruajje, luu in ihe Chi- 
nese, which they have acquired, but pronounce dill* r( ntly frooj the 
Chinese themselves. Tfiis i-^ not the rase witli tfie people of Tonkin 
and Cochin ("hina — the Anaamitcs ; their language or languages being 
formed on the thodel of that of China, with some variations, which they 
learn, in their schools, to correct, and to employ the proper characters 
as a sQperior orthography, by which they are enabled to read the Chi- 
nese as well as their own language. 

The Committee recommended that the interssting commuoications 
of Mr. Gntslaff and Mr. Dn Ponceau, tending as they do, to elucidate 
a contested topic of Orientol philology, be published in the transac- 
tions of the Society. 

Dr. Hare made a verbal commonieation on the subject of tornadoes, 
and on his electrical theory of their formation, snpporting his views by 
reading an extrat i i'vom a Mtinoir by M. Peltier, describing a destruc- 
tive loriiudo vvhicli occurred near Paris, in June last. 

Dr. Hare stated that agreeably to n pnhiicalion in the Journal des 
Debats for the lOth of July, some losers by this tornado having effect- 
ed insurance against damage from thunder guste, applied to the insu- 
rers for indemnity, which was refused, upon the plea that a tornado 
wts not a thunder gust (orage). The question hariag been submitted 
to Arago, it was by him referred to Peltier. 
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Peltier, after due investigation, came to the concluRion that a tonit« 
do is a modification of the thunder gQ8t» in which, in Heu of paitsing 
in the form of lightning, electricity passes through a cloud, acting as 
a conductor between the terrestrial surface and the sky. It will be per* 
eeired that this view of the subject differs but little from that which, in 
a memoir in the transactions of the Society, had been presented by 
Dr* Hare, in the following language: — ^**A tornado is the eflectof an 
electrified blast of air, superseding the more usual means of discharge 
between the earth and clouds, in the sparks and flashes which we call 
lightning. I conceive that the effect of such a current would be to 
counteract, within its sphere, the pressure of the atmosphere and thus 
to enable th\< (lijid, in obedience to its cla^siicity, to rush uUo the rarer 
irteditiin abo\ r.'' 

Dr. Hare went on to pnv, that tlic onlv diilf reiice arises from the 
omission of the Parisian piiiiosopher to call in the elasticity of the air 
in aid of the electrical forces, and bis assigning to a cloud the agency 
which Dr. Hare had attributed to a vertical blast of electrified air, min- 
gled with every species of movable matter coming within the grasp 
of the meteor ; and that it would seem, from a subsequent communica* 
tion made by Peltier to the Institute, that he had so entirely misappre- 
hended Dr. Hare'a theory, as to ascribe to it deficiencies for which It 
was not amenable, but which bad existed in his own explanation, as 
stated in his report.* 

The fault of Dr* Hare's explanation was, according to him, ** en 
ne tenant pet9 eompte des forces nouvelles que la premidre^ (that is 
to say, the electric attraction,) acquicrt par le inouvcmc.nt iryratuire 
qui accompagiiG souvent la couLonne de nuages et d'eau qu'on appelle 

As the -most appropriate refutation of this misstatement, Dr. Hare 
stated thai lie would quote a parn graph from his Memoir. 

** When once a vertical current is established, and a vortex prO' 
duced^ I conceive that it may continue after tke exciting cause may 
have ceaf^ed, 

" Th< rjcct of a vortex in protecting a space about which it is 
formed^ from the pressure of the fiuid in which it has heen induced^ 
must be familiar to every observer. In factf I^anklin ascribed the 
toater spout to a Vfhirlwind, 



* Toot coofirme done que latrombe n*est qn'an coDdttotear onageuz; qa*elle sort 
do peisagc aux doehargeti coDtinuelle de Dnagea auperleure que la differonco antra on 
ungn ordinaire et Forage accompagn6 dn trombe,eft dans m conducteur servant k 
^tablir le combat entre rextrcmite de In tromhr, rt la portion chi sol siiu6 au dessous. 
Peltier's repon npon the tornado of Chatenajr, Journal de* DekaUdu 17 JiK- 
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** His hifvothef^is was I conceive, unsatisfactory, because it did not 
assig'n any idusc fur the concr ntration of the windy (ir for (lie hiatus 
presumed to be the cause. This deficienct/ is suppliedf ij my sugges- 
tions he correct.^^ 

On reading this passage, after previously liearing or readin<if the al- 
legation above quoted, that Dr. Hare*s hypothesis was defective in not 
tppealing to a gyratory movenient, it was presumed that it would be 
perfectly evident to every one, that, from igaoraDce of English, or 
inattentioD, Mr. Peltier'e statement was the re?erse of the reality. 

In proof of a gyratory force having been exercised during the Hew 
BroBswick tornado. Dr. Hare referred to bis having, in his If enioir» 
cited the ease of a chimney, of which the upper portion had heen eo 
twisted upon the lower portion, as to have its corners projecting over 
the sides of the latter ; but he had now taken a different view of that 
hcij which had since stmck him as being of much higher importance 
than he had formerly considered it. 

During an examination of the track of the tornado which lately Tav« 
aged the suburbs of New IJaven, Conn., Dr. Hare had been led to in- 
fer that the eleclrit ul discharge is coucenirated upon [)artu:ular bodies, 
according fo their character, or the conducting nature of the soil ; so 
that the vertical force arising from electrical reliction, and the elasti- 
city oi i)i< :tir, arts upon them with peculiar force. Hence, while some 
ireeH vviM L' !) )rii(" ;iIoli. others, which were situated very near them on 
either side^ remained rooted in the soil, in two instances at New Ha- 
ven, wagons were especially the victims of the clcctro-aerial conflict. 
In the ease of one of these, the axletrce was broken, and while one 
wheel was carried into an adjoining field, the other was driven with 
so much force against the weather-boarding of a bern, as to leave both 
a mark of the projecting hnb, and of the greater portion of the periph- 
ery. The plates of the elliptical springs were separated from each 
other. During the tornado at New Brunswick, the injury done lo some 
wagons in the shop of a coach-maker, appeared at the time tnexplica* 
ble. It was now inferred, that the four iron wheel-tires, caused by 
their immense conducting power, a confluence of the electric fluid, 
producing a transient explosive rarefaction* and a subsequent afflux of 
air with a local gyration of extreme violence. 

It may be reasonably surmised, that die excessive injury done to 
trees results, not from the general whirl, but from a local gyration to 
which ihey are subjected, iu consequence of the muhipliriiv of points 
which their twigs and leaves furnish for the emissioo of tiie electrical 
fluid. The (id that the leave? of trees thus injured, appear after- 
wards as if they had been partially scorched, seems to countenance 
this idea. Tiie twisting of the cliimney at New Brunswick, as above 
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mefitionedy fleent difienlt to ezpkiD* ttgteeMy to the idet of a gene- 
ral whirl, throaghottt the whole area of ihe tornado track. The chan- 
ces are infinitely against any chimney having its axis to coincide with 
that of a great whirl wind, furmintra toraiido ; and it jniisl be evident, 
thai in any other position, it could only be subjected to the rotary force 
CD one si<le at a time. But if this were adequate to twist the upper 
upon the residual portion, Uie lorun r would necessiu ily be over- 
thrown. Evidently, it could not be left, as was the chimney which 
calleil lorth these remarks. 

During the tornado at New Haven, chimneya aeemed to be eape* 
ctaliy affected. One, after being lifted, was allowed to fall upon a por> 
tion of the roof of the house to which it belonged, at a distance from 
ita prerioua situation too great to have been reached, had it been mere- 
ly overthrown. In the case of a church which was demolished, a por^ 
lion ot the chimney was carried to a distance greater than it could 
have reached without being lifted by a Tertical force. 

It appeared quite cooaisteut that chimnejrs should be particularly 
assailed, since that rarefaction, which, by operating upon the roofs of 
houses, carries them away, must previously cause a great rush of air 
through the chimney flues. But this concentration of the air must 
tend to facilitate the convective"* discharge in that direction ; since 
an electrical discharge by a blast of air, is always promoted by any 
mechanical peculiarities favorinc ini aerial ciii j tiiit or jet. 

That during a recent lornadt) in i'tance, articles were carried from • 
the inside of a locked chamber to a distance without, when no opening' 
existed besides that afiorded by a chimney, seemed to justify the sug- 
gestion that there must be a ^reat rush of air through such openings. f 

Dr. Hare also made some remarks on the aurora which occurred on 
the 3rd of September, 1839, in which he suggested that the electric 
fluid, producing the phenomena then oliserved, might have been de- 
rived from reotote parts of space. 

• A "convective" discliarRi-, or a di^fhargo by " convection," in the very appro- 
priate language of the celebrated Faraduy, is a process by which electricity is con- 
veyed by the transfer of electrified bodies ftom one excited rarftee to aaother in an 
opposite state. This is eonesived to be a good definition of the disohsvge wbioh 
piodoces a lomsdo. 

t Dr. filaro did not conceive it proper to treapaas upon the tutio of the Society, 
to inake any allusion to that part of his memoir, in wliich the tliree enorniotT:j con- 
centric spaces occupied by the earth, the denser non-rondiicting atiiiosphcre, and 
the rare condiirtlna; medium bcynnH f fie denser atmosphere, aro represented as com- 
petent to p«rluna a motil importaiU part in the production of electrical tttoraia; nor 
did be feel at liberty to make any remarka in support of an opinion which bo had 
leeentlf fonaed, that a bumcane ia a gigaotio tornado. Neither had be time to eita 
the evldeace Ibroiihed by Beid's work upon storms, in &vor of a loeal fiirea or gy- 
lation, lilto that of which he hadasan prooft, arising fipom the New Haven tornado. 
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OeL 18.— The following extraet from a letter, ftddreeeed by Prof. 
Henry, of FriiKSeton, to Prof. Bache, wae reed> anaonDcing the discor* 
ery of two distinct kinds of dynamie tndoetion, by a galvanto eorreat. 

^ Since the publicstion of my last paper, 1 haYO rccei?ed tbroagh 

the kindnefis of Dr. Faraday, a copy of his fourteenth series of expert 
imenlal researches ; and la this I was surprised to find a statement 
directly in opposition to one of the principal results piven in my paper. 
It is riidted in substance, in the 59th paragraph of my last communica- 
tion to the American Philosophical Society, ll»at when a plate of met- 
al is interposed between a galvanic current and a conductor, the sec- 
ondary shock is neutralized. Dr. Faraday finds, on the contrary, un- 
der apparently the same circumstances, that no elfect is produced l»y 
the interpusilion of the metal. As the fact mentioned forms a very 
important part of my paper, and is connected with nearly all the phe- 
no.ueiia described subsequently to it, I was anxious to inTcsticrate the 
cause of the discrepancy between the results obtained by Dr. Faraday 
and those found by myself. My eicperiments were on such a scale, 
and the results so decided, that there could be no ro'>ro for dojl t as 
to their chaiacter ; a secondary current of such intensity as to para- 
lyze the arms having bet n so neutralized, by the interposition of a 
plate and riband of metal, as not to be perceptible through the tongue. 
I was led by a little reflection to conclude that there might exist a case 
of induction similar to that of magnetism, in which no neutralintioa 
would take place ; and I thought it possible that Dr. Faraday^s results 
might have been derived from this. 1 have now, however, found a 
soluiiori lo the difficulty i:i the remarkable fact, that an electrical cur- 
rent from a galvanic baiteiy exerts two distinct kinds of dynamic 
intliirtion : one of these produces, by means of a helix of long wir»\ 
intense secondary shocks at the tnoinent of breaking the contact, and 
feeble shocks at the moment of making liie contact. This kind of 
induction is capable, also, of being neutralized by the interposition of 
a plate of metal between the two conductors. The other kind of in- 
duction is produced at the same time from the same arrangement, and 
does not give shocks, but affects the needle of the galvanometer ; it 
is of equal energy at the moment of making contact, and of breaking 
contact, and is not affected by the introduction of a plate of copper 
or zinc between the conductors.* The phenomena produced by the 
first kind of induction form the subject of my last paper, as well as that 
of the one before ; while it would appear from the arrangement of 
Dr. Faraday's experiments, that the results detailed in his first series, 

* Since writing tho aoeonnt of tha two kinds of indnetion, I hsvs found thai lira 
second kind, although not scroencd by t plate of copper or zinc, is affected by ths 
introduction of a plate of iron. Intko csses of tJM fiiat kindof indoctioa»iroa acts 

as onj other metal. 
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ftnd those in foiirteeQt1i> were principally produced by Ihe lecond 
kind of indueliom Although I may be too aanguine in reference to 

the resi lts of this discovery, yet 1 cannot refrain from adding that it 
appears to lead to a separalion of the electrical induction of a iialvan- 
ic current from the magnetical, mid that it is a step of some iiiiportauce 
u.ww a mure precise knowledge of the phenomena of magneto- 
electricity." 

19. Ekrtnberg on ihe InfusoTxa^the following interesting conclu« 
sions are stated in a short review, given inCharlesworth's Mag* of Net 
Hist London, Oct. 1639, of Ehrenberg's recent work, entitled JHe 
Infusions thterckenif etc. (Leipzig, folio. 64 plates.) In the Infih 
soria themselves, Prof. Ehrenberg has either confirmed or first estab* 
lisbed a considerable noml>er of very curious qualities and relations, 
which are highly interesting in a physiological and other points of 
Tiew, the most important of which we briefly ennmerate. 

1. Most (probably all) microscopic animalcula are highly organized 
animals. 2. They form, according to their structure, two well-defined 
clas*;es. 3. Their geographiciil ilistribuiion in four of the parts oi the 
woi iti follows the same laws as that of other animals. 4. They cause 
extensive volumt- d w ater to l)c L Lilorcd in difiercnt ways, and occa- 
sion :i fir( nliar pli )S| horescence ot ibe sea by tfie light thrv devolop. 
5. They form a peculiar sort of living earth; and as 41,000 luiilions 
of them are often within the volume of one cubic inch, the absolute 
number of these animalcula is certainly greater than that of all other 
living creatures taken together; the a irgregate Tolnme is even likely 
to he in favor of the animalcula. (k They possess the greatest power 
of generation known within the range of organic nature ; one indi- 
vidual being able to procreate many millions within a few hours* 
time. 7. The anmaleula form indestractible earths, stones, and 
rocks by means of their siliceous testit; with an admiztnre of lime or 
soda they may serve to prepare glass ; they may be used for makiiig 
floating bricks, which were previously known to the ancients ; they 
serve as flints, as tripoli, as ochre, for manuring land, and for eating, 
in the shape of mountain meal, which fills the stomach with a harm- 
less stay. They arc sometimes injurions by killing fish in ponds, in 
making clear water turbid, and in creating niiasuia ; bnt that they 
give rise to the plague, cholera morbus, and other pestilential diseases, 
has nevrr been shown in a credible manner. 8. As far as observation 
goe.-?, the animalcula never sleep. 9. They exist as Eniozoa in mem 
and animals, the spermatozoa not being taken into consideration here. 
10. They themselves are infested with lice as well as Entozoa^ and on 
the former^ again^ other parasites have been observed. 1 1. They are, 
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in genera], affected hj external agents, much in tlie same manner at 
the larger <»rganie beingt* 12. The niicroaeopie tmimalcula being 
extremely light, they are elerated by the weaiieat currents, and often 
carried into the atmosphere. 18. Those observers who think they 
bare seen how these roinnte creatures suddenly spring from inert mat- 
ter, have altogether overlooked their complicated' structure. 14. It 
has been found possible to refer to certain limits or or^^anic laws, the 
wonderful and constant changes of form u hich some of these animal- 
cula present. 15. That the organism of these animalcula is com- 
paialivcly powerful, is evinced by the strength of their teeth anU oi 
their apparatus for rnaslicalion ; they are aloo possessed of the same 
mental fncwlties as other aniuiuls. l(v The observation of these roi- 
croscujjic l)Lin(Ts has led to a more precise delinition of what cniistiliitcs 
an animal, as distinct from plants, in making ue better acquainted with 
the systems of which the latter are destttut^^lF. W^Wtimar. 

30, Meeting oj llu British Association for the Advaii cement of Set' 
ence. — Just us this No. was closing, we have received the following 
important commuoicationst to which by re^uestt we give immediate in- 
sertion. 

1. Letter from Ronsxicx Impxt MoKCHisoM,Esq.9toProf. Sillima*. 

London, 16 BdgraTS Sqaara, Fab. 1810. 

Mf dear Professor — I enclose herewith an invitation to attend the 
next meeting of the British Association, to be held at Glasgow on the 
17th of September next. The local authorities of that city, from 
whom this invitation is sent, wish you to be the oi gan, through your 
widely circulated and valuable Journal, of asking any i'rofessors or 
cultivators of science in ihe ditfcrent stales oi" N. America, to honor us 
by being present at our next meeting. 

I need hardly tell you who are so well versed in British geology, 
that (Jla-gow is peculiarly attractive to geologists, and that tlie Isle 
of Arran alone will aflbrd much instruction in some of the most inter- 
esting pages of geological history. 

. As Senior General Secretary of the Assodatioo, I can assore you, 
that the greater the number of your countrymen, who may honor the 
meeting with their presence, the higher will be the gratification of the 
officers and council of our lM>dy, including yours, very faiibfuily, 

Ron* I. MuBCHisoN. 

2. Circular of the British Association for the Advancement of Sciemeet 

addressed to the gentlemen invited to ailcnd its next meeting. 

Glasgow, Isl January, 1840. 
Sir — We have the hoiior lo announce, that the next meeting of the 
British Association for the Advancement of Science, lakes place in 
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Glasgow, beipnning on 17th September, 1840^ aod continiieB its eit* 
tings for one week. Actuated by the ambition to procure the counte- 
nance of your UlnstHow namef and tbe aid of your distin^isbed tal- 
ents, as well as by tbe desire to confer on British men of science the 
highest gratification, the citizens of Olasgow have yentored to hope, 
that yoor engagements and convenience may permit yoo to do them 
the honor of visiting them on that occaslout and they beg to assure 
you of their best hospitality. 

Should yon feel at liberty to honor them in this manner, we respects 
fully solicit you to notify your intention by letter to the secretaries, 
previous to Isi July next, in order thai due arrangementd may be 
made fur your reception. 

We have the honor to be, Sir, your obedient servants, 
UsMRY DuNLOF, Lord Provost of the City. 

H MAfvuBiAM i Principal, Univer. of aiasgoWf 
V. MACFARLAN, ^ y p British Association. 

J. P. NiCHOL, ) 

AxDiiKw LiDDELL, > Local SecTctaries, 
John Strang, ) 

3, Letter to Prof* Sillinak, /rom oirc of the local aecretaries. 

Sir — It has been suggested that instead of sending special invita- 
tions to the many scienlilic individuals, of which the United Stales of 
A«nerica can boast, that you would have the goodness to state iri your 
widely circulating Journal, the fact that the British Association is to 
meet at Glasgdw on llic 17th Sept. next, and thai the local corniniiiee 
"would feel highly honored with the presence of as many of ilu men 
of science of America, as can make it convenient to attend. It is cal- 
culated that the coming meeting will be the largest thathas ever taken 
place in Great Britain. 

I am, Sir, your most obedient servant, 

John Strang, Secretary, 

4. British Association for tJie Advancement of Science, 

Office-bearers for meeting at Glasgowt on Thursday, I7th Septem- 
ber, 1840. 

President, — The mo'^t noble the Mar^vis of Breai>a]:.banb* 

Vice-Presidents* — The very Rot. Principal Magfarlan, Lord 
Orbbnock, Sir Thomas M. Brisbanb, Bart., Sir Datid Brbwstbr. 

General Secretaries, — R. I. Murchison, Esq., F. R. S., London, 
Major Sabine, London. 

Secret a ry to Council — Jahbs Yates, Esq., London, Provbssor 
pBiLLipfl, York, A8sistant Secretary, 

Dreaturer, — John Taylor, Esq., London. 
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Local Secretaries. — Professor NichoLi LL. D.f Anorsw Liih 
DELL, Esq., John Strang, Esq. 

Local Treasurer. — Charles Forbes, Esq., Banker. 

CommitUet^—Qn iBance.-^The Hon. the Loro Protobt, Convener* 
John LeadbittbRi Eiq., Sub-Convener, Jamum M'CLSLLAKDt £8q.f 
Accountant, Secreiairy and Treasurer, 

To pronde Rectional and other aceommodations.-'Wif* RAXSAYt 
Eaq., Professor of Humanity^ Convener, Jamsb SmxH, Esq., Archi* 
tect, Suh»Convener. Albz. M*Dowalx.« Esq., Writeri Secretary. 

On ezhlbilion^f Models and Manufactures. — Jobh Houldsworth* 
Esq.f Convener, Wx. Hvssbt, Jan. Esq., Sub^Convener, Jaiibs 
Thomson, Esq., C. E. Secretary, 

On Museum of minerals found in the West of Scotland* — Thohas 
Edinoton, Esq., F. R. 8. Convener, Wm. Murray, Esq. of Monk- 
land, Sub-Convener. Dr. Wm. Coi per, Professor of Natural iliato- 
ry, Curator. Thomas Edingtun, Jun. Esij., Secretary. 

5. ClassificaHon of Rocks^Extract of a letter from R. L Mvb- 
CHI80N, Esq., to Prof. Silliman, dated London^ Fkh, S4, 1840. 

^"In furtlicranre of the views which vvc propounded last year, of 
classifying the ancient rocks beneath the carboniferous systr-m into 
three great systems or terrains, "Devonian," **Sihirian," and "Cam- 
brian," Prof. Scdi^wick and myself are about to read before the Geo- 
logical Society of London a memoir, in which we endeavor to show 
the true succession of these strata in the Rhenish provincejs, parts of 
Germany, Belgium, 6lc., and their relations to our British rocks. I 
am most impatient to test the value of this classification in ihe United 
States, but a year at least must elapse before I can think of an ezpe« 
ci t i ) n to your shores. Complete suites of the fossils of tlie infra-car- 
boniferous rocks would be most valuable to me, and most gladly re- 
paid by a copy of my large work, or with Silurian fossils." 

21. On <Ae acHon of Metallic Tin on etdutions uj Muriate of Tin ; 
by Augustus A. Haybs. 

It has been long known to those who frequently dissolve tin in mu- 
riatic acid, that under some circumstances, the racial after it has been 
dissolved is precipitau d. Jt sometimes presents large sections of oc- 
tahedral crystals, at others, long prismatic needles, wliich are so ar- 
ranged as to form sk( letons of such sections. In iliis Journal, Vol. 
xxviT, p. 255, Mr. W. \V. Mather has described some e\perimcnt5 
having a similar result. The interest which has been cxcileti of late 
by notices of the non-action of metals in acid solutions and in rela- 
tion to cbemical action of a similar kind, has induced me to publish 
the iacts which I sometime since observed. 
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When tin is dissolved in muriatic acid, either by gradual action un- 
der CX[K>aure to air, or by the aid of heat, a solution conlaiiung an 
excess of acif! (jhiaincd. This solution may be concentrated to a ep. 
gr,= 1.750, ami retains its liuid form at or above 00" F. Although an 
excess of tin is present, the solution thus obtained is always acid. 
Ai'ter decanting the clear solution, the tin used in excess with its im* 
purities remains. Generally, after a few days exposure, the matters 
left in the solution vessel change in appearance. The duU, corroded 
fragments of metal become frosted over, with bright needles of tint 
and beautiful arborescent forms are seen. On studying the dr- 
comstencest I have found thai the effect is doe to electrical action. 
One portion of the undissolved tin, becoming a positive electrode, 
while another portion of the same mass assumes the state of a negO' 
Hve electrode, and precipitation of the dissolved tin takes place on it. 
Numerous cases ot likr action aic knuwii to chemists, where a part 
of a bar becomes in lifierent to a concentrated solution, aliliuugh a 
positive slate is exhibited at another part, and active sulution of the 
metal is taking place. 

For the purposes of experiment, a solution of muriate of tin, of 
sp. gr. about 1.650, contained in a cylindrical vessel, naay be care* 
fully covered by half its volume of an acid solution of the same, bav^* 
ing a sp. gr. n^ont 1.20. The two fluids should not be mixed more 
than the slight diffusion which will take place. AAer placing a flat 
bar or plate in an inclined position, so that it passes through both so« 
Intions, the effects become immediately perceptible. That part of the 
bar which is within the diluted solution takes the positive state. A 
few minute bubbles of hydrogen form and escapct if the solution is 
quite acid. Precipitation of metallic tin commences near the line of 
contact of the two solutions, and extends throughout that part of the 
bar immersed in the denser solution. If the diluted solution is not 
rendered acid by the addition of acid, hydrogen is not perceived, and 
the action is more gradual. In eiilirr case the precipitation contin- 
ues until the two fluids have attained the same electrical relation to 
the i)ar. If after the precipitation has ceased, water be carefully 
poured upon the surface of the fluid, it will form a stratum of very 
dilute solution. That part of tlie bar not before immersed takes the 
negative relation to this solution, and the same kind of precipitation 
follows as had taken place in the lower solution. The positive part 
of the bar, retainii its state unaltered under the new conditions, and 
the line of separation is as clearly defined as in the first case. If a 
solution mixed with crystals be used, instead of a moderately concen- 
trated solution, they are not decomposed under the above conditions. 
The presence of atmospheiic oxygen has been supposed to influence 
Vol. XXXVIII, No. 2.— Jan.-Wurch, 1840. 52 
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this action. Such is not a correct statement; by expostrrc to aiiuos- 
pheric vapor, stronfr solutions of muriate of tin become weaker, and 
any masses of undissolved tin, projecting into the weaker solution, 
will decompose the denser solution below. In numerous trials, I 
have found all the ca«e« of precipitation referable to difierent states 
of two solutions resting in contact. 
Roxburjr habotatafj, Mmb. 16, 1840. 

23. Jfew Mmeral*. — Associated with the nitrate of soda of the province oTTuip 
puca, I have found the iedate of aoda or potaah, in inregalar eiyttallino gnina. 
The ehloriodate of magneaia, in the elate of aolutioii, colors perls of the maaMs of 
the nitrate of soda a lemon yellow color. This Dew salt, doubtlass, exists in niiiie* 
ral waters, conferring its highly active properties on them. The so called sulphate 
of alumina, from near Iqiiqnr, is a now mincml speries, composed esffntinllv of 
Bulph»irir and pho«phorir uridjs, aluuiiiui and uiagnegia. It is rnlin ly soliddc in a 
Biuull propuriion of water, and is one of die most beautititl ot ;»aliiie minerals. 
Borate of magnesia, eootaining a larger than usual proportion of water oodw a 
different crystalline form, is found in the vicinity of the latter. A. A. Hatbs. 

March 16, 1840. 

23. affdifionaf fart illustrating the inferior surface of the Cah/mene Bvfo ; 
by Prof. Jacob Grekm, M. D. — In one of tho rorr^nt numbrr<» of your valuable 
Journal, there were published a few facts, which 1 hud been »o furiuntiie ^ to col* 
lect respecting the structurs of the inferior surface of the tnlobite. The Calymmt 
Bf^o was the species to which most of my remarks applied. The following addi^- 
tional note will perhaps be interesting to some of your readers. 

Within a fe w dnys I rm ivcd from my friend, Mr. T. A. Conrad, tho /raloos 
and distinguished fos-^ilist of tho New York survey, three highly intereetiDg Irag^ 
meiits of the C. Bufo^ which develop a nm'A\ portion of its anatomical structure 
not heretofore observtul. In my former couunuuicaliuii above noticed, the follow- 
ing statement will be lutiiid. None of our fragments exhibit fairly the small 
surfoee on each side' of the gullar platCj and the edge of the hnckler beneath the 
eyes. This space was probably concaTO,** Ac. Now the fragments of Mr. Coated 
iUttstrats Ihis part of the organization in quite a aatiafodory manner. This speoe 
is ooncaire, and the edu<> of the buckler beneath the eyes, which in one of the 
sprrimena is very perfect, is marked by six dcnticulations or tooth-like prominen- 
ces alonw tho inffrior edge of the lowrr lip. The lower Hp has therefore a smorth 
or unbroki II rd^'r in front, and is terminated on each side below the eyes by a 
denticulated margin. 

In no instance haTO I eeen the interior edge of the buckler so perfoct as is one 
of the above apecimena, and is looking at the groove which forms the Upe, one is 
almost persuaded to believe that the mouth of the animal was really located us 
this part of the head. 
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Barometer, new mode of filling, 103* 



Basilosaurus of Harlan, geognostic posi* 
tion of, 3S1. 

Bcfttmiontito, a new mineral species de- 
scribed, 196. 

Binney, report on birds, and fish, and 
reptiles of Massachusetts, 393. 

Birds, habits of cf^rtain species, 392. 

Blasting rut ks by gulvanic and electrical 
excitement, 188. 

Booth, J. C, analvsi«!of chrome iron, 242. 

Bonnycastio, Prof. C, on the depth of 
the sea as determined by echo, IGl . 

Boston Society of Natural History, ab- 
stract of their proceedinrr'? from June & 
to Sept. 4^ 1839, lU3j from Oct. 2 to 
Dec. 18^ 1839. 3i)l. 

Botany and Zoology, section A, of Brit- 
ish Association Proceedings, 128, 

Boje, Mm'tin new compound uf pla- 
tinum, 186. 

Hrain, manual mode of examination,!^. 

Brt^wer on eggs of Chicadee, 195. 

on the habits of certain birds, 

392. 

Brid£>cs, Ithiel Town's improvements in, 

Bridge across James River, 286. 
Brinckerhoff, minerals and shells to N. 

Y. Lyceum Natural History, liffi, 
British Association, 9th meeting, abstract 

of proceedings, !j2. 
Britisn Association for Advanromcnt of 
Science, 10th meeting of announced, 
406. 

R. L Murchison'f 
letter to Prof Silliman on. 406. 

office bearers of, 10th 

meeting, 407. 

Antarctic Expedition, 204. 
Channel, water from analyzed, 

12. 

Burmah, earthquakes in, 



Calcium obtained by Dr. Hare, 181. ML 
Calculus treated by lithotritv, 134. 
Calorimeter, a new one by l)r. Ure, 109. 
Calymene Bufo, inferior surface of, 41iL 
Canton, China, meteorological observa- 
tions made at, 265, 301. 
Capillary action, a new development of, 
180. 

Carburets, crystallization of, 112. 
Carcharias obacurus, 1^. 
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Carbonic acid condenser, 2Q2L 

removed from wells, 206. 
Cataract, capsulur, removal of, l.'^.T 
Catlin, Mr. G., his journey to Culcau 

des Prairies, 13^^. 
Catoptric eiamination of the eye, 1fi7, 
Cavities in chalk filled with gravel, 122. 
Chain cable, corrusiou of, 1 7(>, 
Charcoal burning, deadly effects of, 134. 
Chenjislry, binary theory of bodies, IJi 

Law of substitutions, 114. 
Cheiuistry and mineralogy, secliun B, 
British Association, 114. 

Webster's Manual of reviewed, 

Chinese writing, 3!B. 

Circular of Brit. Asbocialion, lOtii meet- 
ing, dDI. 

Chromic iron ore analyzed, 243. 

Classification of rocks, letter of R. I. 
Murcliison on, 408. 

Ciliugradu of British seas, 12IL 

Combe, G., 'octures on phrenology, 300 

Comet, a new one seen by Lncke, .'^78 . 
tails, 3iL 

Conductors, electrical, effects of introdu* 

cing substances between, 222. 
Conrad, T. A.,on Caradoc sandstone, 87. 

Ludlow Rocks, tilL 

observations on plastic clay, 2L 

new spticies of Gnathodon, 02. 

on Silurian system, 86^ 80. 

Wcnlock shale and limestone, 

88. 

Cotta, Hr. Dr., on footmarks in sand- 

slone, 255. 
Cotton of commerce, cultivation of, 
Coteau des Prairies, Catlin'sacc't of, Lki. 
Crania Americana reviewed, li4l. 
Crust of globe, minimum thickness of, 

m 

CrystaKs, models of, in mica, lvS7. 
Cuba, chromic iron of, analyzed, 
Current, electrical, induced on itself, 212. 

of third, fourth, and 

fiffh order, 226. 
Currents, secondary, how produced, 21ii. 

at a distance, 211L 

D. 

Delphinula, new species, 193. 
Dewey, Prof. C, on aurora and sunsets. 
14fi. 

Dodder, common, 1^1. 
Donation of books to American Philo- 

sopliical Socictv, Philadeljjhia, liifi. 
Du Ponceau on Chin( ?«r writing, 400. 
Dyke of trap in Cumber I uud, 121. 



Earthen ware made of millstone grit, 12Z. 
Eaton's Manual of Botany, I^S. 
Eclipse, solar, of May lA and 15, 1836, 

liiL 

of Sept. 18, 1838, 158, 
I63,171^m. 
Ehrenborg, M., discoveries in fossil infu- 
sorial animalcules, 40.''t. 
Electricilv, experimental researches in, 

by M. Faraday, 378. 
Electricity and magnetism, contributions 
to. 170. 2ua. 

ordinary, induced currents pro- 
duced from, 232. 
Electrical currents in metalliferous veins, 
12Q. 

Electro-dynamic induction, tjuiK 
I Elephant Shark, 107. 
;Elm tree moth, parasite on its eggs, SisiL 
Elvella esculonta, \94. 
Emerson, G. B., on Lycopodon gigante- 

urn, 3iIL 
V.mys Blandingii, lO."*. 
Knrke's letter to Prof Bache, 134. 
Earop«. geological mnp of, 1^6. 
Exciiangts of shells uud iiistnits, 20.>. 
Exploring Expedition, U. S., progreiis of, 
387. 

Eye, catoptric examination of, 100. 

F. 

Faraday, M., a letter to him from Dr. 
Hare, L 

Experimental researches in 

electricity, 21a. 
Feet of animals, impressions of, 12Z. 
j Fermentation, experiments on, 12(L 
Fish fossil of Agassiz, last No. on, 121. 
from Manchester, Eng., 
how •studied in confinement, 1^ 
rrptiles, and bird.e of Mass., 321L 
n norts on, examined by Mr. Binnev. 

fiffeen species from Ohio named. 1^12. 
two of Ray, ilSfi. 
Flora of England, additions to, IXt. 
fossil, of Great Britain, 122. 

Forhf^s on mica for polarizing light, IflL 
Formulai relative to comets, UiLL 

6. 



Earthquakes, scvPtP, in Btirmah, 385. 
Eartli's teuiperalurc iu dcop mines, 108 - 

ai different depths 
near Edinburgh, by Prof. Forbes, 108. 



Galvanic battery used in blasting, SL 
Gems, practical remarks on, 6L 
Geology and Geography in British Asso- 
ciation report, 
Germany, rocks of, examined 126. 
Gibbs, J. W., on Gissi vocabulary, 11^ 

on the Vai or Vey vorabularj-,43. 
on the Mendi vocabulary, ia. 
Gnathodon, new species of, 93. 
Gould, A. A., now species of Delphinu- 
la, m 

on thirteen species of sheila, 1^ 
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Gould, A. A., on Californian shells, Sllfi." Indigestion, alkaline, IM. 
Graiiam, Prof., theory of voltaic circle, Induced currents of the third, fourth, and 

' fifth order, 22fL 



Gray, on several North American Orchi 



city, 232. 



from ordinary clcctri- 



Green, H., on vogrtablo orgiinogrupliy . Induction, clectro-dynainic, 



Green, I*rof T., on inferior surface of Ca- 
IviiltrlH' l»llfi». 410. 

Cinliitlj, .Mi -i. -M.. i»ti halo or fringe, 22. 
Grnve, \V. K., on i^iiiall ;;alv!inic ballerv, 



212. 



conditions which influence. 



of secondary currents, 21Sr 

at a dis- 
tance, 211L - 

Infusoria, analysis of M. Ehrenberg's 

GuT/.lafV, Rev. C, irtlrr on Chiiu'se wii- j discoveries, 4< lo 

Iron, steel and malleable iron, how difl'cr- 

ing in eonipositi«jn, . 
Ivory deprived of earthy matter, liL 



tii;^. to .Air. Un ron< rrm, 
G\ llUJnlUS clcCtrii:lJ:i dl.-^i ' led, 1112. 

H. 

Haniiltoi), f>n K atrikckiiuMirne, ^ 
JI;ik. or t'rin;:^ siirroi'n(hri;< bnJics. 22. | JarUson, Dr. C. T.. analysis of serpen- 
llarr. Dr. UoIh rt. on barintn, slrontiuni, ,j,;irbie from Vermont, r.>H. 

and calfLuni. ilZi 



on likistiuiT r()( bv "alvainain, 



ICO 



Jackson. Dr.C. T., anal vi^is of new niine- 
ral, Ills. 

- .^1 b ltcr to him on the Coteau des 

li;s coinpnnnd blowpipe, 1x3. J Prairies, 

on . iilrmni, ijil. | oxy-alcohol lamp, 33iL 

* b ut r i'^ Tjirad.iv. 1^ Japanese and I^nylish vocabulary, 103. 

b'r^r liias^ of pfulmuni mrlted. .|.,).n<,„i Prof , analysis of unlhraeile and 
loa, 1 G'J. ^ ^ , iron ore, ;<^'J. 

notice of toriiadot r, 7^ IQLL Julinstini; Prof J., carbonic acid solidify- 

1 Mllj^ r r w • I 1 1 •'^ I'll I . ' - i U 



df r (>ni]iosilion and rccumposi- 



, inji anj)arutns, 2iil. 
tioii i)C watt r. liliii. ' Jdncs, \Vm. U., on a new compensating 

llayrr^. A A . on iIk; affloii i.f iti. lalllr , pt^-uJuluiu, 2IL 
tin on tdlulinii-; (<f munat'' fif tin, ilild. 
on ni vv nnnrrals, 110. n 
l\:i\<, Dr.. 'Ml catoptrn- examiiintlon id j 

tlir e\ o. lii I Kntakekanmenc described, 207. 

Jlonry, I'mf J., crjntnbiitK.ns to electn- Kiriland, Dr.. desf ription of fifteen new 
cily and -la-m ti^in . rTO. -Jt'.', iilL spceit-s (.f fish, IV.'-J. 

new . ajullaty u'-il..n. IHL Kiipfler, A. T., observalious iu6l6orolo- 

rurreoN pr(>dui'c<l from ordinary gi(jncs, 3M. 



clcrlricitv. 



hiit.-ral di.schaicc of e lee trie ity 



IIeraj»a!h..T ,,l{'iilwa\ Ma;:aziio .i.Ve. 21111. l.acaille':* Cn iuni Anslrale i*tellifertini, 
llerrK k, K 1 '.. anrmM lion-ab-^, 2biL j rednetion of stJirs in, ILL 

ini K iMK I h'^t-rv alions, \ovem-!| I^antp of safoiv, by iJaron Me«nil, Hi. 
ber and 1 )i i < iidx r. :i77. 'i of Dr. Jackson's, oxy-alcohol, 330. 

parasiie (»f t \i\\ tree moth, HS.* Lardner on resislaiu c of air to rail cars, 
>liooiin£! stars of Aufi. lii ami 1 'AG. 
11, Ir-'MK a.- seen in ("anicm, ('hina, 3iiL' Larncd, Rev. \Vm. A., translation of Dr. 

shooiing staris of Ang.ii and UK Cotta's article C)f footmarks, 'iT)."!. 
i>(lS. ';T,atlirop, Prof, theory of the earth, 63. 

Ilcr-i ii'd on di>*( Vrrc(| ra v< oT b^dit, 110 I, ;itiinrios of various places, HiS. 
Ilildrclh. v., iMelc<ir'diigical Journal, 1 1, ca, J., on new species of Melanin, Ixa. 
■ >7'.\. -M. Carey, analysis of chromic iron, 

2LL 

I I, cad. white, theory of formation of, 1 IH- 

j w ...V . . , ' I.ce. A., M D., letter to him on gems,(iL 

Humbert. Jonas, Jr.. compound electro- Letter <»f Dr. Hare to IVIr. Fanulay, 1. 
magnet, 'iO"). iL( iier f>f Jidin J^iraiiir to Prof Sfilliman on 

I I Pritisli Association, lOi). 

I.ewerdierg, Leon, liis telescope, 3IiL 
Ichtbvosaiinis at .^trcusham. Eng., I2ii, iLijrbinmg, effeetd of, on three of H. B. 
Idocrase, composition of, 120. J M. fillips, 112. 



Hubbnr<l. Prof ()- P., on removal of car 

botui from wells, lilili. 

iluinati r.n c, t xlinctmn ol\ 1311 
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Locke, Dr. John, on magnetic dip and in- 
tensity in Ohio, 157. 
Longitude, determination of an arc be- 
tween Arma^li and Dublin, 113. 

of Cay Hall, New Yoik, 113. 
of several places in Michigan, 

l.'vi 

Loomis, Prof. E., on magnetic dip and 
intensity in Ohio^ ^^L. 



H. 

Mnckrrel shark's intr«5tjnc, 197. 
Magnt^iic dip and iatcubily, mode of de- 
termination, 170. 

in Ohio, 152. 

Magnets, best positions of three for mu> 

tual action, 00. 
Map, geological, of Cornwall and Devon, 

124. 

Mathematics and physics, section A, Brit-| 
isli Association, report Dili meeting, 24- 

Matter not infinitely divisible, 113. 

Mechanical science, section G, of British 
Asiiuciution, report 9th meeting, 

Medical science, section C, British Asso- 
ciation, report 9th meeting, 

Medium, resisting theory of, 246. 

Melania Ciocinnatiensis. 175. 

Metallic tin, action of on solutions of mu- 
riate of tin, 4U8. 

Metals, galvanization of, 119. 

Meteoric mass, description and analysis 
of, 

observations in November and 
December, 183,9, 377. 
Meteors of November, 1838, as observed 
at Philadelphia, and elsewhere, 173, 
176,m . 
Meteorology of elevated regions, 102. 

American, report on, QiL 
Meteorological hourly observuiions, 95. 

observations tuadt; ut equi- 
noxes and solstices to be reduced, !^ 
observations at Great Mai- 



Morgan, K. G., on galvanism in blasting 

rocks, ^ 

Morse, S. F. B., on the twilight bow, 389. 
Morton, S. G., his Crania Americana re- 

viuvvcd, 341. 
Murchison, R. letter to Prof. Silliman 
on British Association, 406. 

letter to Prof Silliman 
on classification of rocks, 408. 
Murchison's Silurian system, ^ 

on geological map of Europe, 

on a part of Germany, 12S. 
N. 

Natural History Society of Boston, pro- 
ceedings of, 391. 
Newfoundland, meteorological observa- 
tions at, 265. 
Nomenclaturo of the stars revised, 34^ 
Nulty on foruiuice for comets, 160. 



vem, 102. 
Eng., m 

m 



at Plymouth, 
phenomena at Ghats, W. L 



Journal, kept at New York 
for 1838-9, 

at St. Johns, N 
B., and Canton, China, 265. 

at Marietta, 

Ohio, 213. 
Mica uwd in polarizing light, 101. 
MintTuIs and shi-lls prest-ated to N. Y 

Lyceum Nat. History, by Dr. Brinck- 

erhoff, 198, 2QL 
Minerals, new ones mentioned from S 

America, 410. 
Mitchell, Wm., on tails of comets, 2tL 
Mollusca, pulmoniferous, 13L 



O. 

Observations of magnetic dip and inten- 
sity in Ohio, 397. 
Observatory at Cape of Good Hope, 2a. 

at Girard College authorized, 

308. 

magnetic, their establishmfnt 
recommended by British Ae>i»o<;i«itiun, 

m 

Observatorv, letter from Prof Encke on, 

to Prof Bache, 1^3. 
CErsted's memoirs on tornadoes, 
Orchis tribe, synonymy of several spe- 
cies, 306. 

Osier, Mr. F., on indications of his ane- 
mometer, lD2x 

P. 



Parasite of the eggs of Greometra yemft- 

ta, 385. 

Parker, P., meteoric observations at Can- 
ton, August, 1839, 3QL 
Paving with wood, 136. 
I'cat bogs, 127. 
Peltier on tornadoes, 401. 
Pendulum, new compensating, 274. 

improved compound, by W. J. 
Frodsham, 107- 
Perry, Thos. IL, on a resisting medium, 
246. 

Philosophical (Amer.) Society, proceed- 
ings of, 153, 396. 
Photogenic drawing, Talbot's remarks 

nn Daguerre'f! process. l>7\ 
Pholuuiuter, now, described by Dr. Dau- 
beny, 2L 

Pipe Stone quarry on Coteau des Prai- 
ries, 139. 

Phrenology, lectures on, by G. Combe, 

m 

Physick, Dr. P. S., notice of, 155. 
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PInnorhig, new speciei, 193. 
Platioum, new compound of, 18fi. 

largo quantity melted, 163, 15a. 
Polarized liffht, oxyhydrogon blowpipe 

n«sf>d to oxhtbit, 1 ti*2. 
Polarizioa light by mica, 101 ■ 
Powell, Prof., on interference of light, 

on refractive indices, lilZ. 

on wave theory, 108. 
Prayer in the Mendi language, 4iL 
Problems, dynamical, new mode of solv- 
ing, 1C6. 

Proceedings of Boston Society of Natu- 
ral History, 

American Philosophical 
Society, 153^ 311fi. 

R. 

Red field, W. C, abstract of meteorolo 
rical olHervntions made at Canton and 
St. Johns, 2G5. 

abstract of meteorological 
register kept at New York, 1838 and 

1831), 

Refractive indioo??, 107. 
Resistance of the air to railway trains, 

m 

Resiiiting medium, probable effects of, 
24iL 

Rocks, classification of, 408. 
Rogers, Wni. B., Prof, on the tertiary of 

Vir^rinia, 1 ^3. 
Ruminuntij, follicular dentition in, 129. 
Rutland county, Eng., statistics of, 135. 



8. 



Salts, haloid, existing in solution, lliL 
Schweitzer, G , analysis of sea water, 12» 
Sea, depth of, determined, 161. 
Secular variations of the magnetic needle 
in connection with theory of the earth 

ScirpuB sylvatirtis, 105. 
Serpentine marble, analysis of, 108. 
Shells and minerals presented to N. Y 

Lyceum by Dr. BrinckcrholT, 108. 
Silk, grown at Nottingham, Kng., 130. 
Silurian system of America, 8<). 
Skulls of Aboriginal Americans, 21L. 
Small pox is on the increase, 134. 

power of new virus, 134. 
Spectrum, solar, new observations on, by 

Sir J. Hcrschcl, 110. 
Speculum of plate glass, 107. 
Stars, nomenclature of, to bo revised, 9£, 
reduction of those in the Coilum 
Australe, £M. 

reduction of those in tiie Histoire 
Celeste, IM. 

extension of the Astronomical So- 
ciety's Catalogue, 



Stars, shooting, of Aug. 2 and 10^ 1839, 
203. 

seen at Canton, Aug. 10 
and 111 1830. 301. 
Statistics of agriculture, 135. 

criminal, of England and Wales, 

Steam, specific gravity of, at different 

temperatures, 137. 
Steam Navigation Journal, 205. 
Steam ship Savannah, her log book, 155. 
Stevelly, on cloud, wind, and rain, 
on filling barometers, lcK>- 
Stomach, existence of muriatic acid in 

during digestion, 1 10. 
Storer, on Carcharia?? obscuriis, 195. 
Emys Bluiidingii, 105. 
fishes and reptiles of Ma^iia- 
chusetts, 370. 

Snualus elcphas, 107. 

fit\ een species of Ohio fishes, 

392. 

two species of Ray, described 

by, m 

Strang, John, letter to Prof Silliman, 407. 
Syngnathus, taken near Boston, 1 !>■">. 
Synonymy of the Orchis tribe, 3U6. 

T. 

Tober, Thomas, practical remarks on 
gems, 6L 

iTails of comets, 3IL 

Talbot, on Daguerre's photogenic pro- 
cess, 112. 

Teeth of mammalia in Suffolk, England, 
described by Lyell, 124* 

fossil, examined by Owen, 127. 
microscopic structure of, 134. 
Tertiary of Virginia, by Prof Wm. B. 

Rogers, 183. 
Teschemachcr, J. E., on Elvella csculen- 

u, 

minerals found 

at Milk row, 194. 

plants from Black- 

Btono river, 195. 

Andromeda ma- 

riana, IIM. 

fossil coals and 

madrepores, 197. 
Theory of the earth in connection with 

seculor magnetic variation^), 68. 
Tin, metallic, action of on muriate of tin, 

Tornadoes, notices of, by R. Hare, 73. 

CErsted's memoir on, 
Tornado at Chatenay, near Paris, 77. 

Providence, R. 24. 
Town, Ithiel, his improvements in bridg- 
es, 22fi. 

Tracks of animals in variegated sand- 
stone, 255. 
Troost, Prof. G., analysis of a meteoric 

mass, 250. 



416 



INDEX 



Tabular cavities in the chalk, 122, 
Twilight bow, m 

Twining, Prof. A. C, on Aurora borcalis 

of Sept. 3. 1339, 326. 
Tyrian dye, L2LL 

V. 

Vegetable organography and physiology.' 

Vegetables, fossil, structure of, 1^ 
Virus, vaccine, liable to lose lla virtue 

Vorabulary of Gissi or Kissi language,' 

Mendi language, 4iL 

Vai languagi>, 13. 
Voltaic battery of extraordmary power. 
lliL 

circle, theory of, 117. 
W. 

Ward, C. J., exchnn^M of slmlls. 20f>. 
Water of British Chunnel uiiul^zed, 12* 
decomposition and recompoaition 
of, 336. 



Waves, determination of their laws. liML 
Wax tablet used in instructing the blind, 
Iflfi. 

Webster, Prof. J. W., notice of his Man- 
ual of Chemistry, 32LL 
Weigh ts, atomic, of elementary bodies, 

Whales, remains of, found at Durham, 

Eng., 12SL 
Wheat, its growth accelerated, 12'^>. 
Wilkes, Lt. C, account of exploring ex* 

pedition, '^T- 
Woody tissue, formation of, 12ft. 
Wool, new species of, introduced into 

Britain, 

Wyman, Dr. J., dissection of mackerel 
shark, liSL 

electrical 

eel, 1I1!L 

abstract of proceedings 
of Boston Nat. Hist. Soc., 1^ 3!>1. 



Z. 



Zeoglodon, ^ognostic position of, 
Zoological rc&uurches in the Orkneys, 

m 
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MANUFACTURE OF PINS« 

We have se«n n ith great satisfaction the beautiful machine for 
the manufacture of pins invented hj Dn Howe. 
Its operation is so like that produced by inteHigenee directed in 

the immediate mo\ l ments by a specific purpose, and furnisbcd with 
tlie organs (50 to speak) adapted to fulfil its designs, that it per- 
fectly imitates the human Ongers, obeying the impulse of the mind. 

The production of a perfect pin headed and pointed by one sys- 
tem of movements, is equally surprising and gratifying. The man- 
ufacture alil]Oii;^ii of a small article, is also of national importance, 
and we therefore admit ilie reasonable statements of Dr. iiowCi as 
an Appendix to this Number, — trusting that the publication may 
not be without effect upon the minds of those who form our com- 
mercial regulations, aud determine the success or failure of our do<* 
me±>iic manufactures. — Editors, 

To THE EdITOBS or TBS AmKRICA5 JorRNAL OF SciERCK, 

GeniUmenr^AgjceeMy to your suggestion, I take leave to com- 
municate to you a few of the facts and circumstances connected with 

the attempt, in ^vlJlch I an; cii^^aged, 10 introduce ihv. manufaciare of 
pms, in our country, by the use of labor-saving machinery. 

You are aware that in the manufacture of pins, in Europe, roan- 
aal labor, for the most part, of the cheapest kind is employed ; and, 
consequently, that any attempt to manufacture them, in this country, 
by a sianlar Jiiethod, must inevitably fail, on account of the compar- 
atively high price of labor here, — unless protected by a high import 
duty, or a prohibition of the importation of the article. During the 
war of 181 S, when the supply from abroad was in a great measure 
cut off, pins were sold in thb country at greatly enhanced prices. 

27 
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Manufacture of Pirn, 



A frieDd told me, recently, that he sold pios, at that time-Hit whole- 
sale — for twelve dollars per pack, (of 12 papers-— 500 pios each) 

which is eight or len times ilic present price. I believe thorns 
were very generally substiiuted for pins, both in the late war and 
during that of the revolution* According to the most probable esti- 
mate I can form from the information 1 have receiTedi there are 
manafactured in Great Britain, at least, fifteen tons of pios per 
week, — about one fifih of which are supposed to be sent lo the 
United States ; and there are also larger ioaportatioDS to this coun- 
try from the Continent* Considering the great quantity and value 
-of pins used in this country — and their importance as an article of 
general use, and convenience, if not of necessity, it would seem 
reasonable that encouragement shoiild be given lo an attempt to 
maouiacture them ; or at least that no obstacle arising out of the 
past legislation of our government, should be allowed to remain 
in the way of such an undertaking. But it so happens that under 
the existing revenue laws of the United States, pins are, not only 
an unprotected article of manufacture, but to a certain extent, the 
making of them in this country is ^rohibiifd ; inasmuch as that 
pins of foreign manufacture, are admitted free of duty ; whereas^ 
brass wire of which pins are made, is charged with an import duty 
of nearly twenty five per cent. It is obvious that the aJva: ! i^e is 
given to the forci^fn over the American manufacturer, by this state 
• of our revenue law. Supposing the two to be on an equal footing 
in all other respects, it is sufficient to enable the former, effectually, 
Co keep or drive the latter out of our markets. And supposing the 
use of labor-saving machinery should enable us for a lune, lo com- 
pete successfully with the foreigner, notwiibstandrng the bountt/ thus 
conferred upon him, — we have no reason to hope that machinery 
once successfully established here, will not speedily find its way into 
the hands of our foreign rivals, and be brought to bear upon us to 
the ruin of our prospects, unless we succeed in getting relief from 
our own government. A niuikct, so iinportant as that of ibis coun- 
try for the article of pins, will not be given up without a struggle, 
by those who have had the exclusive benefit of it* 

We have petitioned Congress, at the two last sessions for relief 
without success ; but being confident in the justice of our cliiin, it 
is our intention to renew our apphcation at the ensuing session. 
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In reference to tbb object, my wish to have some notice of the 
uodertakiog appear to your well known and influential Journal, arises 
from a belief that information communicated through such a me- 
dium — founded partly on your own observatioQ — would be more 
readily received and credited, than if comoiuniaated directly from 
parties interested, or conveyed through any ordinary channel. We 
cannot expect Congress to legislate ibr our relief, unless members 
are first convinced that there is some reasonable prospect that with 
such relief, our enterprise may succeed. We shall petition for a 
duty to be laid on pins, equivalent to'that to which brass wire is now 
subject. In accordance with such a petition a bill was introduced, 
by Mr. Adaros, from the Committee on Mana(actures, at the last 

session, but it was not acted on in llic House. 

I beheve ours is the hrst successful attempt to manufacture pins 
entirely by self-acting machinery. I am aware of other attempts 
having been previously made, but without success. Since we com* 
menced, another establishment has been started io this country, and 
I uadufsiand is likely to succeed. 

We have now three of the larger improved machines in operation, 
each of which produces about 24,000 pins per day. The intention 
of the Company is to put up fifty of them (in case we get the relief 
we seek from Congress,) which will produce about 3,000 packs (of 
12 papers each,) per week ; ami the establishment might afterwards 
be enlarged, if the business afforded sutiicient encouragement. I 
estimate that twelve persons (men and boys) would be able to keep 
fifty machines in full operation. But it would require the labor of 
one hundred or a hundred and fifty individuals, (women and girls,) ' 
to shin oi [)a[)er the pins. At ttie present time we give the pins 
out into families to be shuted ; we have fifty or sixty bands em- 
ployed (more or leas steadily) in this department, some of whom 
reside ten miles from the manufactory* 

Allow me to express my sincere thanks for the kind and liberal 
feelings mantfestcd by you towards our infant establishment j and 
to subscribe myself. 

Very respectfully and truly, yours, 

John I. Hows. 

BimiinghMD, (Deibj,) Nov. 25, 1839. 
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Messrs. NESTLER ifc MELLE, 

BOOKSELLERS, HAMBUEG, GERMANY. 

Ir any of our comspondents and friends wish to procnre Ger- 
man Books, from Germany, we would take the liberty of recom- 
mending, as suitable agents for this purpose, Messrs. Nestler 

Melkj as a house desirous of establishing business relations wiih 

this country, aud as having shown prompt and kind atteution to 

such commissions as we have had occasion to trouble them with. 

Sds. Ail Jodb* 
M«w lUw, Dm, lOy 3839, 
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TELESCOPES 



AND OTHER 



PHILOSOPHICAL APPARATUS. 



Tbc subscriber will execute orders for Newtoniaoi Gregorian, 
aod Herscheliao Telescopes, Micrometers, and other Pbilosopfaieal 

Inslruraenis. Having had some experience in this business, he is 
prepared to say, that all articles manufactured by him shall give sat- 
isfaction. 

He will also make to order Flutes, Clarionets, he 
All kinds of repairing done at reasonable rates. 

Orders addressed to G, N. Munger, Oraoge street, Aew Haven, 
Ct., will be faithfully executed. 
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